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PREFACE

The NSEG program was originally constructed by Mr. L. H. Leet of the
United States Air Force Aeronautical Systems Division, Wright-

Patterson Air Force Base. The code was subsequently modified and
extended by Aerophysics Research Corporation under contract F33615-
73-C-3039. The current version of the NSEG (Version III) extends the
program applicability to higher speed (hypersonic turbo-ramjet) air-
craft. It also includes various improvements generated by Mr. David

T. Johnson of the Air Force Flight Dynamics Laboratory. The authors
wish to extend their thanks to Mr. Walter Vahl of NASA for his extensive
assistance during formulation and checkout of the turbo-ramjet propulsion
system model now available in NSEG. The analytic basis of the turbo-
ramjet model is due to Mr. Vahl.

Mr. D. S. Hague of Aerophysics Research Corporation served as project
leader for the present study. Dr. H. L. Rozendaal provided specialist
support in the fields of propulsion system analysis and computer
sciences. Mr. R, T. Jones, formerly of Aerophysics Research Corporation,
has also made significant contributions to the NSEG code in studies
preceding the present one.

Additional details and copies of the program deck can be obtained from
NASA Langley Research Center.

This report is Volume III of three volumes. Total program documen-
tation consists of

Volume I. Theoretical Development
Volume II. Program User's Manual
Volume III. Test Problems

iii
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NSEG: A SEGMENTED MISSION ANALYSIS PROGRAM FOR
LOW AND HIGH SPEED AIRCRAFT

D. S. Hague and H. L. Rozendaal
Aerophysics Research Corporation

1.0 INTRODUCTION

This report considers three representative trajectory design/engine
scaling problems capable of solution on the NSEG program. For each
problem the document presents an overall description of vehicle and
trajectory characteristics, data set-up for the NSEG code, and computer
output for the problem considered. The three problems consist of

1. Problem No. 1. Mach 3 JP fuelled turbojet cruise vehicle
range determination. Vehicle characteristics are fixed as
are all mission segments except the cruise leg. The cruise
leg fuel consumption is to be varied to determine overall
vehicle range for a total amount of fuel consumed over
take-off, climb-acceleration, cruise, descent, and diversion
legs.

2. Problem No. 2. Mach 14 turbojet/scramjet hydrogen fuelled
propulsion vehicle for sub-orbital missions. Fixed vehicle
and mission profile total mission range to be determined
for a specified end of cruise weight.

3. Problem No. 3. Mach 6 dual mode turbo-ramjet powered
vehicle using hydrogen fuel. Mission profile is fixed and
engine sizes to be scaled for transonic margin and thrust
margin at cruise. Total range (excluding alternate field)
is fixed as is the empty weight. The vehicle initial weight
is to be determined subject to these constraints.

It should be noted that the problems selected in no way exhaust all
options of the NSEG program. In particular the Rutowski-like trajectory
optimization modes are not exercised; neither are the flight performance
contour charts used. Within these limitations the three problems studied
are considered to be representative of the mission analysis/engine
scaling problems which NSEG is designed to solve. The remainder of this
report describes in sequence the problem statement and data, deck setup,
and solution for Problems 1, 2, and 3. Provisions of NASA Publication
NPD-2220.4 have been waived for the listing of computer output. U. S.
Customary Units are also employed in problem descriptions since the program
will only accept data in these units at the present time.



2.0 PROBLEM NO. 1 - MACH 3, JP FUELLED TURBOJET POWERED

VEHICLE RANGE DETERMINATION

2.1 Vehicle Characteristics

Turbojet propulsion, 4 engines, JP fuel (F/A = .0678)

M .
cruise

Gross take-off weight = 75000 pounds

Operating weight empty

421,780 pounds

Thrust loading = .5

Vehicle reference area
Wing semi-thickness angle

Inlet initial wedge angle

2

8983.8 ft

-.7°

60

Engine exhaust field pressure (PN) = underwing pressure (pl)

Total range to be determined

(1)

(2)

(3

(4)

(5)
(6)
(7

2.2 Mission Characteristics

Take-off to clear 50 ft. obstacle (using NSEG take-off
aerodynamics)

Accelerating climb at max. power along prescribed path until
q = 1000 psf reached (&M= 2.5)

Accelerating climb at max. power along constant q = 1000 psf
path to M=2.9 (altitude = 57540 ft.)
Accelerating climb at max. power to M=3, altitude = 65,932 ft.

(linear M-h path)
Constant altitude, constant Cj cruise (throttled turbojets)
Descent at max. L/D to M=.8, altitude = 20,000 ft.

Loiter 5 min.




(8)

(9
(10)
(1D
(12)
(13)
(14)

(15)

Inlet capture ratio (Ac/Ai)

Constant M =.8 climb to 45,000 ft.

Constant altitude cruise for 200 N.M. at M=.8.

Descent at max. L/D to M=.8, h=20,000 ft.

Loiter 5 min.

Descent at max. L/D to M=.6, altitude = 1000 ft.

Go around 3600, 1.8g

Descent to 50 ft.

obstacle

Landing (Use NSEG landing aerodynamics)

2.3 Propulsion Characteristics

vs. Inlet flow field Mach number M)

M1 _ Ac/Ai
0 1.0

.3 .8707
.54 .7347
.7 . 6961
.8 .6168
.9 .5986
1.0 .5941
1.2 .6077
1.6 .6395




2.0

2.2

2.4

2.7

.7347

.8345

. 8685

1.

1.

Inlet flow field Mach number M;)

Inlet pressure recovery (pts/ptl) Vs.
My Ptz/Pt 4]
0 1.0
.3 1.0
.4 . 9885
.65 .972
.9 .972
1.0 . 9707
1.1 . 9682
1.2 . 9645
1.25 . 9604
1.34 . 9495
1.45 .9288
1.6 .892
1.61 .92
1.84 .92
2.1 .9169
2.4 .9117
L, 3. .898




Turbojet corrected airflow (w {%J vs. Inlet flow field total temperature

(Ttl) for base size engine

Ttl(oR) w-fg (#/sec)
400 615
435 624
500 627
510 626
520 620
540 598
580 554
620 514
670 471
740 421
800 391
900 351

1060 318
1200 258




Turbojet gross thrusy per pound of airflow'(Fg/wa) ‘Vs. engine pressure

ratio (log;, Ptg/PN) and inlet flow field total temperature (Teq)

Log, , Pts/Py Ty, = 3900k Ty, = 1200°R
-.0458 99.5 99.5
0. 99.5 99.5
.1139 114.0 114.0
.1761 120.5 120.5
.2553 127.5 127.5
.3010 131.2 131.2
.3979 137.3 137.3
.4771 141.6 141.6
.5441 144.7 144.7
.6532 148.8 148.8
.7404 151.5 151.5
.8451 154.1 154.1
1.0 157.0 /‘ 157.0
1.301 161.3 161.3
1.6021 164.9 164.9

Fg/&a, (ﬁbs./lb. per second)




Turbojet fuel-air ratio (Wg/W,) vVs.

Iniet flow field total

=femperature (Ttl)

Ty, o g/,
400 .0413
440 .0427
480 . 04665
508 . 0489
520 . 04869
560 .04818
600 .04756
760 .04512
1200 . 03835

Turbojet throttling table at cruise conditions (M_ = 3); (FN/FNmax) vs.

(SFC/SFCmax)

PN/ PN ) (SFC/SFC__ )

o 1.0

.3991 .7701

.45 .76

5 762

.55 773

.7 .838

.9 943
1.0 1.0




2.4 Trajectory Details

Trajectory segment (2) prescribed path follows.

M

o]

Altitude, ft.

M at 50' obstacle

.5

.6

.75

.85

.95

50
3000
5000

11500
16000
21500
24000
27000
29000
30000
32700
33500
34500
36500
38500
40500
41500
44500
47200
49000

51000 (q

52971 (q

93f.4 psf)

1000 psf)




2.5 Aerodynamic Characteristics

Linear aerodynamic characteristics are based on these equations:

2
Cp = CDO + K (Cf, - CLO)
where
CDO = minimum drag coefficient
K = drag due to 1lift factor
€L, =Cp at minimum drag coefficient
CLa = 1ift curve slope
CL,-o~ lift coefficient at a = 0°
CDO CLO CLa=0 CLa K
. 008601 0. 0. .052 .20
.4 .008601 0. 0. .05465 .20
.6 . 008601 0. 0. . 05460 .20
.8 . 008801 0. 0. .05795 .205
.9 .01102 0. 0. .06500 .209
.95 .01273 0. 0. . 06460 .212
1. . 01522 0. 0. .06280 .216
1.1 .01210 0. 0. . 06000 .225
1.2 .01191 0. 0. .05750 .236
1.3 . 01150 0. 0. . 05580 .250
1.4 .01100 0. 0. .05320 .267
2.0 .009276 0. 0. .04320 .390
2.5 .008055 0. 0. .03620 .490
3.0 .007318 0. 0. .03050 .583
3.5 .005681 0. 0. . 02660 .674
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TEST PROBLEM NO. 1
eesse TOTAL RANGE TO BF DETERMINED. TTERATE TO FIND WEIGHT AT END OF
seess LCRUISF. NC IN-FLIGHT ENGINE SCALING REQUESTED.

STCASE/TABSIZ/
TABLE SIZES FOR FACH TABLE USED IN THIS RUN
ATAR4L6(60)
ATABS52(50)
CLATAB(6D)
cLZraB (209
ETABO3(40)
ETABOLI4T)
ETABGS5(40)
ETAB0RIS0)
ETARO7(25)
ETABOR(20)
MTARQOL1(S00)
MTAR02(500)
END
TOTAL TABLE SIZE FOR THIS RUN IS 1477



NSEG }! ~=~= AJIRCRAFT PERFORMANCE PROGRAM fL/711777 18.00.23.

TEST PROBLEM NO. 1

TOTAL RANGE TO BE DETERMINEO., ITERATE YO FIND WEIGHT AT END OF
CRUISE. NO IN-FLIGHT ENGINE SGALI”G REQUESTED.

STCASE/DATAL/

aes

soe

aee OATA FOR PRINT-OQUT CONTROL
IPDICN=1, $ PRINT DATA RASE OIRECYORY

IPDICN=0,

$ DO NOT PRINT DATA 8ASE DIRECTORY

eee CONTROLS PRINT OUT OF MISSION SEGMENTS
IPSEG=1+3+1445+6+79813910,11+12513,14415916417+18519+20,2142343,

IPATMC=1, ¢ GENERATE TABULAR LISTING OF ATMOSPHERIC PROPERTIES
IPATMD=0, $ 00 NOT GENERATE TABULA® LISTING OF ATMOSPHERIC PROPERTIES
IPTZIN=0, $ D0 NOT PRINT TERM APRAY AS THE INPUT OATA IS PROCESSED
IPTZIN=1, $ PRINT THME TERM ARRAY FROM FILLTYZ
1D8MHP=(, $D0 NOT PRINT OUMPS OURING CLIMS
. AS THE INPUT DATA FOR EACH
. 3 .MISSION SEGMENT IS PROCESSED
IPENDS=0, % DO NOT PRINT SCALEOVENGINE DATA
IPENDS=1, $ PRINT SCALED ENGINE DATA
IPENCR=0, $ DO NOT PRINT RAW ENGINE DATA
IPENDR=1, $ PRINT RAW ENGINE DATA
IOTZXX=1, % PRINT TERM ARRAY AS EACH MISSINN SEGHMENT IS STARTED
IPRGSV=1, & PRINT THE RG SAVE APRAY FPOM EACH MISSION SEGMENT
ces TAKF~OFF AND LANDING DATA

SPLG =200.0.%
CNPLG =0.5,%
aG =.25,9%
AMAXG =12.0,.8
WINCIC==.7, §
ARTHEN=3,0,%
WSLFFC=37.0.%
CLATOT=,152,

3

SREF=R93%,.8, ® WING REFERENCE AREA (FT=e2)

FLAT PLATE AREA OF GFAR (SF)

FLAT PLATE DRAG COEF OF GEAR

GROUNDO ROLL BONY ANGLF (CEG)Y

MAXIMUM GROUND ROTATION ANGLE (DEGY

WING INCIDENCF (DEG)

THEORETICAL WING ASPRCT RATIO (SPAN**2/SPFF)
WING LEAEING EDGF SWEEP ANGLF (OFG)

TOTAL LIFT CUPVE SLOPE (PER DEGREE)

CLO0=0.0, % LIFT COEF AT ZERO ANGLF OF ATTACK

0FK =0.189,¢
XMAXG =7500.,0,%
NFOBEX=0,5h6,%
CFOCAV=,25,%
SPCHUT=0.0,%
CPPCHT=0.0,%
GRNCFT=0,.025,%
FLAPDT=20.9,8
GRNOFL=.35%,9%
FLAPDL=45.0,%
CNL =0.9,%

INDUCED DRAG FACYOR

MAXIMUM GROUND POLL (FT) IGNORED, IF ZERO
FLAP SPAN TO EXPOSED WING SPAN RATTIO
AVERAGFE, FLAP CHOPD TO WING GHORD RATIO
FLAT PLATF AREA OF DRALG CHUTE (SF)

FLAT PLATE DRAG COEFF OF CHUTE

GROUNDO ROLL FRICTION COEFFICIENY TAKE-OFF
FLAP DFFLECTION (DEGY TAKE-OFF

GROUND ROLL FRICTION COEFFICIENT LANDING
FLAP DEFLECTTION (DEGY LANDING

LANDING THRUST (L83)

cee LOW ASPECT RATIC TAKE-OFF VALUES

ARTHEO=?.0,%
AMAXG =20.0,%
HSLEFC=50.0,%
CFOCAV=.15,4%

THEORETICAL WING ASPECT RATID (SPAN®®2/SREF)
MAXIMUM GPOUND ROTATION ANGLE (DEG)

WING LFATING ENGE SWEEP ANGLE (0O%LG)

AVERAGE FLAP CHO®D TO WING CHORD RATIO

PAGE
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TEST PROBLEM ND. 1

N essss TOTAL RANGE TO BE DETERMINED. ITERATE TO FIND WEIGHT AY END OF

eeess UCRUISE., NO IN-FLIGHT ENGINE SCALING REQUESTED.

coo =0.0086y $ DRAG COEFF AT ZERO LIFY
TRATIO0=.20+% WING TAPER RATIO

HTO=0., % ALTITUDE AT START OF TAKEOFF ROLL

GENERAL DATA
PLWINT=100000.90,
GLEVEL=1.0,
AVOID1=90,
AVOID2=0,

AMTO=,2,

PSET=1,
HI=0.0,
HF=40000.0,
AMI=0.2,
AMF=0,825,
H0=0,0,
HE=35000.0,
AMS=0.29,
AME=0,767,

AERO DATA

RCSC=100.0,

CASE = 1, $ SINGLF SYSTEM.

INCAER = 9,

INDA4B = 1,

INDAS2 = 1,

INDCLZ = 8y % CL AT Z2ERPO ANGLE OF ATTACK IS ZERO.
IMDASS = 0, % CL MIN IS IDENTICALLY ZERO.

IA4KX = 2. 3 NO, ALY

IAu6Y = 15, 3 NGO, M

ATAB46 = 0., 500000.. ¢ ALTITUDES FOR LINEAR AESQ CDD

OerelirobBueBro9se9592ars el ate29te39leta?es2.5, $MACHS
3¢43.5,
.008601,.008601,.008601,.008604,.008601,.008601,
.008801,,008801,.01102,,.04102,,01273,.01273,
001522¢4015225¢012104.012104.011%1,.,01191,
«01154.0115+.011++0114.00927644009276,.008055,.008055,
.007318,.007318,.005681,.905631,
K21 VS MACH
ATABSZ = 15 3001029 el4 1023069629 ¢8102059239020942955021201c4.216,
1019022541021023691431025910k2¢267920943952.554%9,
3.4:58313.54.674,
LIFT CURVE SLOPE VS. ALT AND MACH
INDCLA = 1,
ICLAX = 15, $ NO. MACHS
ICLAY = 2, £ NO. ALTS
CLATAR = DapalieeBoasB8re99095+0091et92e2+4403:52.642.92.5+3493.5,
0.+500000.,
ALT = 0.
20525054654 005469 405795500654 00646000628, .064.0575,
2055845, 0532504324.0362+.03059.0266,

01712777

18.80.24,

PAGE



NSEG II —-- AIRCRAFT PERFORMANCE PROGRAM 0171

TEST PROBLEM NO. 1
essse TYOTAL RANGE TO BE DETERMINED.
esees CRUISE. NO IN-FLIGHT ENGINE SCALING PEQUESTED.

see ALT = 500000,
-052..05“65..UEAG'.U5795'.065'.06“6;.06?81.06..0575'
.USQB,.0532'.Uh3?'.0362..0305,.0266,

cee ATMOSPHERIC DATA
INDATM=9,
INDATHM=3,

sae

eas DATA FOR USEP SPECIFIED TEMPERATURE PROFILE
NHG=11,

HG=-16404.04 0.0, 36089.01, 65617.01, 104987.0, 154199.01,
170604.01, 200131.01, 259186.01, 291160.01, 295276.01,
TM=577.18, 518.68, 389.98, 389.93, 411.58, 487,18, 487.18,
454,78, 325.18, 325.18, 379.18,
PM=3711.0839, 0.0, 9.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0y 0.0,

. THRUST DATA
=.05¢
FPOL=1.0,
FFLMIN=0.001,
SFCFAC=1.05,
NUMENG=#4,
TSIZEF=1.0,
THRMIN=0.1,
ces ese e cee ces ces oo cre P ane
MAX. THRUST (CASEN = 117
eees CHECK PROBLEM 1

INDEOL = O,

INDEO2 = 0,

INDEO3 = 1, ‘
INDEOL = 1,

INDEODS = 1,

INDEGS = 1.

INDEQ7 = 1,

INDEDS = 1,

INDEOS = 0,

INDELD = O,

TIEN3X = 14,

ETABO3 = Oeye3saSloe72e810T9100102910612092:2928420 7'8.,
1098707207347 426961+.61684259869.59414.6077,+.6395,
a7347 9 +83459 88541001,

IEQLX = 17,

ETABOS = Devedreltsab590F9Lavlels1e2+1.25+13%91.4541.651.61,
1s84920132444340
1o91le9e9B854.972,037245.97074e968245.96454.960&,.9495,
«9288,.892,.92+.92+.9169,.9117,.898,

IEOSX = 14,

ETABOS = 4000+435.55000+510¢+5200554009580.+96204+67045740,4
800,+900.+1000.+1200,,

1777 18.00.25.

ITERATE fD FIND HEIGQT AT END OF

PAGE

I
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-—- AIRCRAFT PFRFOPMANCE PROGRAM o1s11777 18.00426.
TEST PROBLEM NO. 1

esess TOTAL RANGE TO Bf DETERMINED. ITERATE TO FIND WEIGHT AT END OF

veees CRUISE. NO IN-FLIGHT ENGINE SCALING REQUESTED.

B15.36240206270962609620435980 455049518 49471094280,
391,9351.931844258.,

TIEG6X 2y

IE0RZ 15,

ETAQ0R = 380.,1200.y 3LOWER LIMIT PEDUCED +.«e3/13/764seHR
~o 08584009 e1133,.176190255324301045.3979,.47714.5bk1,
065324270006y +BUS141491.301+1.6021,
99¢5:193¢5199¢5+99.55 1164 91160912045+12045+127054127.5,
131.25131.25837.3:137.35101454161.55104.T4106.7,
148,85 148.8915159151.54158,19154019157¢915743
161¢3, 1614 35 164.95 1644 9,

IE07X = 9, -

ETABA7 = 408.+H40.v4B804950R.9520.+560e960049760051200.,
20413y, 0627y +04665+20489+00486G4,0u818,.06756,
.0u512,.03935,

IEQRX = A,

"FTABDY = 00903991+e454054-559070a391as
Legal70190763e76240773448382.94301.4,

. SPECTAL INPUTS FDR QUAL ENGINE OPTION
ALFPLIM=UG,,
IPDENG=0, SNULL PTAGMNSTIC PRINT IN ENGINS ROUTINE
TASCAL=0., %00 NOT AUTOMATICALLY SCALE ENGINE IN FLIGHT,
THINRJ=D.0,
TMINTJ= 0.01,
SREF=8983.8,
IELWNG=-0,7y BWING INCICENCE ANGLE (DEGPEESY
DFLIN = 6.0
AMAXTY=4 .0,
PLWINT=0.,
AMINRY=5.0,
AMLTM= 3.5,
ALIM=170M. 4
XQSH=8327%.8,
CLMAY=7,5,
PACEHT=421780.,
NWF=421780.4
WT=5621780.,
Ww0=750001.,
WL=6217B0.,
HGTN=2750000.
AINLET = 55,,
IECP=1, % TUPBOJET ENGINE ONLY OPTION
END ’

2 MINIMUM TURSQJET THROTTLE SETTING

PAGE 5



NSEG II --- AIRCRAFT PERFORMANCE PROGRAW oL/11777 18.00.27. ° PAGE 6
TEST PROBLEM NO. 1

essees TOTAL RANGE TO BE OETERMINED, ITERATE TO FIND WEIGHT AT END OF
ssees CRUISE. NO IN-FLIGHT ENGINE SCALING REQUESTED.

STCASE/MSEG/
TANK SYSTEM DROP AND RETﬂRN HEIGHT STATEMENT

TANK SYSTEM 1

NUMBER OF TANK PAIRS = 0
POUNDS DROPPED = 0.
POUNDS RE TURNED = 0.
TOTAL WEIGHT FOR TANK SYSTEM 1 LESS FUEL = 0.
TANK -SYSTEM 2
NUMBER OF TANK PAIRS = ]
POUNDS DROPPED = 0.
POUNDS RE TURNED = 0.
TOTAL WEIGHT FOR TANK SYSTEM 2 LESS FUEL = 0.
TANK SYSTEM 3 )
NUMBER OF TANK PAIRS = 0
POUNDS DROPPED = 0.
POUNDS RETURNED = 0.
TOTAL WEIGHT FOR TANK SYSTEM O LEgﬁ FUEL =
TOTAL TANK SYSTEM OROP WEIGHT = 0.
TOTAL TANK SYSTEM RETURN WEIGHT = 0.
TOTAL TANK SYSTEM WEIGHT = 0.
NSEG II === AIRCOAFT PERFORMANGE PROGRAM 01/11777 18.00.28. PAGF 7

TESY PROBLEM NO. 1
<--ee TOTAL RANGE TO BEf DETERMINED., ITERATE TO FIND WEIGHT AT END OF
eesss CRUISE., NO IN-FLIGHT ENGINE SCALING REQUESTED.
STORE SYSTEM DROP ANC RETURN WEIGHT STATEMENT

STORE SYSTEM 1

NUMBEF OF STORE PAIRS = 0

POUNDS DPOPPED = 0.

POUNDS REZTURNED = 0.
TOTAL WEIGHT FOR STORE SYSTEM i LESS FUEL = 0.

STORE SYSTEM 2

NUMBER OF STORE PAIRS = 0

POUNDS DROPPED = 0.

l POUNDS RETURNED = 0.

ﬁOTdL HEIGHT FOR STORE SYSTEM 2 LESS FUEL = 0.
STORE SYSTEM 3

NUMBER OF STORE PAIPS = 0

POUNDS DROPPED = 0.

POUNDS RETURNEN = 0.

TOTAL WEIGHT FOR STORE SYSTEM 3 LESS FUEL = 0.

TOTAL STORE SYSYEM DROP WEIGHT = 0.

TOTAL STORE SYSTEM RETURN WEIGHT = 0.

TOTAL STORE SYSTEM WEIGHT = 0.

15



NSEG IT ~-~- AIRCRAFT PERFORMANCE PROGRAM

CRUISE.

ese NASA TEST PROBLEM 1, NSEG VERSION III.

SEGMENT(2) ,0PTION(21)
OUTPUT RUN,
cee ENGINE SCALING OPTION
PROPULSIVE MODE = DUAL

SCALE TURBOJET=-THRUST=375000.+
GRUISE ALTITUDE=65932.
see TURBOJUET IS SCALED AT SEA LEVEL

CRUISZ MACH=3.0.

EXIT PRESSURE=WING PRESSURE
AERO OPTION=%,

END
2.0000 0. 3.0000
oo
SEGMENT(3) ,,OPTION(17),

COMPUTE WARM-UP AND TAKE-OFF FUEL ALLOWANCE

WARM=UP TIME=5.0, {(MIN)
END
0. 0. 0.
o
SEGMENT(4) +OPTION(1),

FLY LINEAR MACH-ALTITUDE PATH

END MACH NUMBER =0.5,

END ALTITUDE=3000.,
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM AVAILABLE

END
50000

3000.0 0.

SEGMENT(S) ,0PTIGN(1),

FLY LINEAR MACH-ALYITUDE PATH

END MACH NUMBER =0.6,

END ALTITUDE=5000.,
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM AVAILABLE

END
«60000

5000.0 0.

SEGMENT(6) LDPTION(1),

FLY LINEAR MACH-ALTITUDE PATH

END MACH NUMBER =0.8,

END ALTITUDE=21500.
PROPULSIVE MOOE = DQUAL
THRUST = MAXIMUM AVAILABLE

END
80000

21500. 0.

SEGMENT(7) ,OPTION(1),
FLY LINEAR MACH-ALTITUDE PATH
END MACH NUMBER =10.95,
END ALTITUDE=29000.,
PROPULSIVE MODE = DUAL

16

(LBs.

«37500E+06

5.0000

4.0000

440000

4,0000

ToTALY

TEST PROBLEM NO.

TOTAL RANGE TO BE DETERMINED.
NO IN-FLIGHT ENGINE SCALING REQUESTED.

65932,

2.,0000

g.

1

0y/11/777

18.00.29.

ITERATE TO FIND WEIGHT AT END OF

51000 0. 21 1.0000
51000 2.0000 17 0.
51100 9. 10,
51100 0. 1 0.
51100 0. 1 0.

PAGE 11
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NSEG II =--- AIRCRAFT PERFORMANCE PROGRAM Ui/ll/TT

TEST PRORLEM NO. 1 -

18.00.29,

seses TOTAL RANGE TO BE DETERMINED. ITERATE 10 FIND WEIGHT AT END OF

esess CRUISE., NC IN-FLIGHT ENGINE SCALING REQUESTED.

THRUST = MAXIMUM AVAILABLE
END
»95000 29000, 0. 4.0000 0. 51100 0.
“ss
SEGMENT(8) ,OPTION{1),
FLY LINEAR MACH-ALTITUDE PATH
END MACH NUMBER =1.5,
END ALTITUDE=40500..
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM AVAILABLE
END .
1.5000 40500, 0. %.0000 B .0 51100 0.
SEGMENT(9) ,OPTIONI(1),
FLY LINEAR MACH-ALTITUBE PATH
END MACH NUMBER =2.6,
END ALTITUDE=S52971.+
PROPULSIVE MOOF =" QUAL
THRUST = MAXIMUM AVAILABLE
END
2.6000 52971. 0. 4.0000 a. 51100 0,
sea "
SEGMENT(10}, OPTION(1),
FLY CONSTANT Q PATH
END MACH NUMBER =2.9,
END ALTITUDE=57540.+
PROPULSIVE MODE = OUAL
THRUST = MAXIMUM AVAILABLE
END
2.9000 57540, 0. 5.0000 9. 51100 0.
aee
SEGMENT(11), OPTION(1),
FLY LINEAR MACH-ALTITUDE PATH
END MACH NUMBER =3,0,
END ALTITUDE=65932.,
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM AVAILABLE
END
3.0000 65932, 0. 4.0000 0. 51100 0.
SEGMENT(12) ,0PTION(G)
CRUISE AT CONSTANT LIFT CNEFFICIENT
NUMBER OF INTEGRATION STEPS = 10,
eesee END OF CRUISE WEIGHT GUESSED = 500000. LBS
© END WEIGHT=500000., L8S
THRUST = THRUST REQUIRED
PROPULSIVE MODE = DUAL
END-
.0. g. «50000€E+06 0. 0. 51010 1.0000
ees
SIGMENT(13), OPTION(1),
USE MAX L/D AS BASIS FOR SFLECTION

PAGE 12
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NSEG II =«= AIRCPAFT PERFORMANCE PROGRAM . 01714777 18.00.30.

TEST PROALEM NO, 1
esese TOTAL RANGE TO BE DETERMINED. TITERATF TO FIND WEIGHT AT END OF
ssees CRUISE. NO IN=FLIGHT ENGINE SCALING PFQUESTED,

SEARCH AT CONSTANT SPECIFIC ENERGY
END MACH NUMBER =0.8,
ENO ALTITUDE=200080..
PROPULSIVE MOOE = DUAL
THRUST = MINIMUM ALLOWABLE
END
80000 20000. 3.0000 1.0008 0. 51210 0. 0,
see
SEGMENT(14)s DPTTON(17),
COMPUTE LOITEQ FUEL ALLOWANCE
LOITER TIME=S.0, (MINUTES)
THRUST=THRUST RPEQUIRED
END
0. 0. 0. 5.0000 1.08900 51010 2.0000 17 0.
vee
SEGMENT{15), OPTION{(1),
FLY LINEAR MACH-ALTITUDE PATH
END MACH NUMBER =0.8,
END ALTITURE=45000.,
PROPULSIVE MODE = OUAL
THRUST = MAXIMUM AVAILABLE
END
« 80000 45000, 3.0000 4.0000 0. 51110 0. 1 0.
“es
SEGMENT(16)y OPTION(7),
PANGE=2004y N.M.
THRUST = THRUST REQUIRED
END
0. 0. 8. 1.0000 200.00 51810 0. 7 0.
ses
SEGMENT{17), OPTIONI(1),
USE MAX L/D AS BASIS FOR SELECTION
SEARCH AT CONSTANT SPECIFIC ENERGY
END MACH NUMBER =0.8,
END ALTITUDE=20000.,
PROPULSIVE MODE = OUAL
THRUST = MINIMUM ALLOWABLE
END
80000 20000, 3.0000 1.0000 Q. 51210 a. 10.
SEGMENT(14), OPTIONUL7),
COMPUTF LOITER FUEL ALLOWANCE
LOITER TIME=S.0+ (MINUTES)
THRUST=THRUST RFEQUIRED
END
e. 9. 0. 5.0000 1.0000 51010 2.0000 17 0.
voe
SEGMENT{13), OPTION(1),
FLY LINEAR MACH-ALTITUDE PATH
ENOC MACH NUMIER =0.64
END ALTITUDE=1000.,
PROPULSIVE MODE = DUAL

18
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M3FG IT === AISCTAFT PF2FOTMANCE PCOGRAM 01713777 . 13.00.30.

: TEST PRNOPLEM NO, 1@
seses TOTAL SANGE TO 3F CETERMINFO, ITECATS TO FIND HEIGHT AT END OF
essee CPUISE., NO TN-FLYIGHT ENGINE SCALING RFQUESTED.,

THUST = MINIMUM ALLOWABLE
CND
. 60000 1700.0 3.200D 4.0000 LS 51218 n, 1 1.
see
SEGMENT(20)s OPTION(17},
360.0 DEG 1.8 G TURNS
COMPUTE COMBAT FUEL ALLOWANCT
THRUST = THRUST REQUIRED
END
0. 360.00 1.5000 0. 0. 51010 3.0000 17 0.
ese
SEGMENT(21)e OPTION(1),
FLY LINEAR MACH-ALTITUDE PATH
END MACH NUMBER =0.2,
END ALTITUNE=S0.0,
PROPULSIVE MODE = DUAL
THRUST = MINIMUM ALLOWABLE
END .
«20000 50,000 3.0000 %.0000 0. 51210 0. 10.
ssese
SEGMENT (22} ,0PTION(22),
START LOOP AT BEGINNING OF SEGMENT(12)-~<-WEIGHT IS TO BE VARIFD
FINISH LOOP AT END OF SEGMENT(21J-=-fEIGHT IS TO AE SATISFIED

NUMBER OF TTERATIONS=2., .
DESIRED WEIGHT =421780., LBS
END .
1.00800 1.0000 JH2178E406  12.000 21.000 51210 0, 22 2.0000

SEGMENT (23) ,0PTINN(L7),
PROPULSIVE MNDE=DUAL
THRUST = MINIMUM ALLOWABLE
COMPUTE LANNING PERFORMANCE
END MISSION
0. 0. g. 0. 1.0000 51219 4,.0000 17 0.

NSEG II --- AISCRAFT PERFORMANCE PROGRAM 041/41777 18,00, 31.
TFST PROBLEM NO. 1
esese TOTAL RANGE YO BE DETFRMINED., ITERATF YO FIND WEIGHT AT ENN NF
essee CRUISF. NO IN-FLIGHT ENGINE SCALING PEQUESTEN,
RUN

ENC OF NSEGIT INPUT FOR CURSFNT CASEs, 0 INPUT ERROPS DETECTFO.

PAGE
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M3FG TI === 2IRMYAFT PFRFOTHANCE P20GEA
TESTY
esess  TOTAL PANGE TO 8F
seees CRUISE, NO IN-FL
20000 0. «75000F¢06 33,5000
2.0000 3. 3.0000 « 37500
G. 3. Q. 5.0000
«50000 3000.0 0. 4,N000
60001 5000.0 0. 4.0000
.80009 21509, 0. 4.0008
«950090 29000. 0. 4.0000
1.5009 40500, g. 4.0000
2.60010 2974, L 4.0000
2.,9009 57540, 0. 5.0000
3.8009 65032, g. L.0090
0. 0. «50000F+06 0.
«80000 20008, x,0000 1.0000
0. 0. 0. 5.0000
.80000 45000, 3.0000 4.0000
0 0. 0. 1.0000
80000 2ncoo. 3.0000 1.0000
0. n. a, 5.N0000
«60000 1000.0 3.0000 4.000¢0
0. 360,00 1.8000 [
.20000 50,000 3.0000 4,0000
1.0004 1.0000 ~42178F¢06 12,000
0. 0. 0. a.

TURBCJTT PCERFNPMANDE (PER FMARINE)

TURBOJET GRNSS THOUST = - = - - - - - - - 9375
NET THRUST IN FREESTFEAM RIREGTINN « - - 9375
AIPFLOW DATE = = = = =~ = = = = = - - - - 9u2,
FUELFLOW RATE = =~ = = = = = = = - - - - - 45,9
SPECTFIC FUEL CONSUMPTION = = = = - = = = {.76
BASE ENGINS SCALTNG FACTAE = = = = = = = 1,51
MAXTMUM ATRFLOW SATE OF BASF CNGINF - = -  £20,
PRISSURE PATIN (OT3/PN) = = = ~ = - = = - 1,000
ANGLE 0F ATTACK - = = = ~ = = - - - - - - 0.
WING HALF ANGLE- = = = = = = = = = = = = = = .700
IMLET WEDGI ANGLI= = = = = = = = = = = = = 6,00
SCALTNG THRUST IN FPFESTRTAM NTEECTION - - Q375
LIFT COMPONENT OF ENGIME FORCES = = = = = =1145
INLET APEA FOR MAY AIRFLOW REQD AT CRUISF= 34,577
ENGINE SCALING CCMPLETFC
2' ¥EEENLY XCLL’("" ﬂNl’] (\PTION 21 XENREYY
Wt = L75000E+0% H =
TIME = 0. QANGE =

++4 HEE H S

+HE F4E FEE HEE FEE FEE BEE PR FEE HEE 4

CUMULATIVE COU TIwME = L4120 €PU TIME USE
RGSAVE

1Tz WY H AM TAC+++
11 «75007 406 0. .2000 0.

UNPACK 21 51060 s

a. . 0. 5.0000 2.0

20

“ 01711777
PROBLEM NO. 1
OETERMINED, ITERATE TO FIND WEIGHT AT END OF
TGHT ENGINE SCALING FEQUESTED.
MISSION SEGHENT TAALE
1700.0 .508005-01 1.0000 100.00
+06 . 65932, - 51900 0.
2.0000 51000 2.€000
B. 51100 0.
0. 51100 0.
0. 51100 0. :
0. 51100 0. Y,
9. 51100 0.
°. 51100 0.
0. 51100 0.
0. 51100 0.
0, 51010 1.0000
0. 51210 Q.
‘1.0000 51010 2.0000
0. 51110 0,
200,00 s1010 0.
a. 51210 0.
1.0000 51010 2.0000
0. 51210 0.
e. 51010 3,0000
v. 51210 1.
21.000 51210 0.
1.0000 51210 4.0000

AT S°A LEVEL STATIC CONDITIONS

7.0 ws
0.0 [N:})
281 (LR7SEC)
016 (LB/SECH
249 (LB FUEL/HR) /LB THFUST)
786 {NO UNTTSY
7918 (LB7s=0)
N3 (ND UNITSY

(DEGPEFS)Y
bRk} (NEGRFESY
009 (CEGFPFES)
0.9 (383
«4% o

{s2. FT.)

fl. -Ld = ~20000
0. .FUFL = 0.

FEORFE FHE FRE AT HEE LR 4EE REE OFRE HFE R

0 IN PREVINUS TASK =  L.4190
FUFL RUN4+ &+ XNZZ  F10 E11
3. . 1.000 -n. 9.
2 n . 17
0oq 51000 2.0000 17 0.

18,00.7%5,

T - .
NP e N NN N QYR e e e

PAGE 15
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NSEG IT -~- AIRCRAFT PERFORMANCE PROGRAM 01731777 15.00.35. PAGE 18
TEST PROBLEM NO. 1

sesve TOTAL RANGE TO BE DETERMINED. ITERATE YO FIND WEIGHT AT END OF
esesss CRUISE. NO IN=-FLIGHT ENGINE SCALING REQUESTED.

INPUT TO TAKEOFF CALCULATIONS

WING REFERENCE AREA (SF) SPEF =  8983.8090
FLAT PLATE ARSA OF GEAR (SF) SPLG =  200.0000
FLAT PLATE DRAG GOEFF OF GEAR COPLG =  ,5000000
GROUND ROLL BODY ANGLE (DEG) AG = ,2500000
MAXIMUM GROUND ROTATION ANGLE (DEG) AMAXG =  20.00000
WING INCIDENCE (DEG) WINCID= ~-,7000000
THEORETICAL KWING ASPECT RATIO ARTHEO=  2.000000
WING LEADING EOGE SWEEP ANGLE (DEG) WSLEFC=  60,00000
TOTAL LIFT LIFT CURVE SLOPE (PER DEG) CLATOT=  .5208000E-01
LIFT COEF AT ZER0 ANGLE OF ATTACK cLe = o,
WING TAPER RATIO TPATIO=  .2000000
INDUCED DRAG FACTNR OFK =  .1890000
GROUND ROLL FRICTION GOEFFICIENT GRNDFT=  ,2500000£-01
DRAG COSFF AT ZERD LIFY CO0 =  .BGENOODOE-02
WEIGHT AT START OF TAKE=OFF (LB) Wo = 749452.4
TAKE=-OFF THRUST (LB8) FNO =  335932.9
FUEL FLOW RATE (LBS/HP) FFR =  660983.2
SPECIFIC FUEL CONSUMPTION (1.0/HR) SFC =  1.967605
SPECIFIC TMPULSE AT TAKE-OFF (SEC) XIS = 1829.635
FLAP SPAN T0 EXPOSFD WING SPAN RATIO BFOSEX=  .6600000
FLAPDEFLECTION (DEG) FLAPDT=  20.00000
AVERAGE FLAP CHORD TO WING GHORD RATIO CFOCAV=  ,1500000
NSEG II --- AIPCRAFT PERFORMANCE PROGRAM 01711/ 77 18.00.36. PAGE 19

TEST PROBLEM NO. 1
sesse -~TOTAL RANGE TO BE DETERMINED. .ITERATE TO FINO WEIGHT AT END OF
essse CRUISE, NO IN-FLIGHT ENGINE SCALING REQUESTED.

OUTPUT FROM TAKEOFF CALCULATIONS

MAXIMUM WING LIFT COEFFICIENT CLMAX = 1,104521
MAXIMUM WING PLUS FLAP LIFT COEFFICIENT CLMAXF= 1.28523%
wWFLAP LIFT COEFFICIENT INCREMENT OELCLF= 1807133
GPOUND ROTATION WING LIFT COEFFICIENT cLu = 8808903
GROUND ROTATION WING PLUS FLAP LIFT COEFFICIENT CLUF = 1.061604
GROUND ROLL LIFT COEFITCIENT CLG = =.2335179E-01
LIFT COEFFICIENT AT DBSTACLE cLse = 8768846
GROUND ROLL DRAG COEFIIGCIENT coG = «2063179€-01
GROUND ROTATION DRAG COEFFICIENT cou = 1964757
DRAG COEFFICIENT AT OBSTACLE €ps0 = «135108¢4
GROUND ROTATION BOOY ANGLE (OEG) AU = 19, 33206
ANG, OF ATTACK FOR MAXIMUM LIFT COEFF (DEG) AWMAX =  23,36217
POWER OFF STALL SPEED (KNOTS) VSTAL = 138.2509
FLIGHT SPEED CORRESPONDING TO CLUF (KNOTS)Y vu = 152.1171
FLIGHT SPEED AT OBSTACLE (KNOTS) V50 = 167.3288
GROUND ROLL OISTANCE (FT) XG =. 2u85.358
TAKE-OFF DISTANCE OVER OBSTACLE (FT) X580 = 34k9,222
GROUND ROLL TIME (SEC) 16 = 19,34799
TAKE-OFF TIME (SEC) TS0 = 23,9997
FUEL USED FOR TAKE-DFF (LB) DELH = %261,262
WEIGHT AT 0BSTACLE (LB) W50 =  7&5211.1
RATE OF CLIMB AT OBSTACLE (FPS) ROC =  83.8510%
FLIGHT PATH ANGLE AT 0BSTACLE (DEG) GAWS0 = 17 ,2584&3
3, *¥svex YCLECT END OPTION 17 ®»eswes
WY = «T4S21E+06 H = 50.000 (1] = «25313
TIME = 0. RANGE = @, FUEL = @,

FEY FEE B HEE FEE FRE BRE 2RE FRR AR HHE R HEE R HRE RRE R AR AT BRE RS AEE L R HRE FRE HENE HTE HHE A

CUMULATIVE CPU TIME = 4.5270 CPU TIME USED IN PREVIOUS TASK = «10800
RGSAVE
172 L2} H AN TAC+H++ FUEL RUN&+ XNZZ EL0 E11 OPTION

21



TIME

0

4, *

+++ +e

curuL
PGSAV

17z
31

UNPACK
600

22

NSEG II --- AIRCRAFT PERFORMANCE PROGRAM 01741777 . 13.00.37.

TEST PROBLEM NO, 1
esres TOTAL RANGE TO BE OETERMIMED. ITERATE TO FIND WEIGHT AT END OF
esses CRUISE., NO IN=FLIGHY ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE WEIGHY FUEL ALTITUDE MACH NO. V (KNOTSY GANTO NET THRUST
.000 t. 745211, 0. 50 253 167. 9.23 347137.6
«053 + 143836 744613, 597.8 197. «265 175. 9.36 347595.2
.102 «29437 764059, 1152. 345, «278 183. 9.59 3u48589.6
«148 < 43651 743540. 1671, %32, «290 191. 9.75 349251.9
«192 57682 7h304Q, 2162, 640, «30% 200. 3.86 349522.4
«234 «71634 742589, 2631. 7A8. 315 208, 9.87 349001,3
274 «3557% 742131, 3080. 335, «327 216. 9.86 348375.9
«313 « 39558 741698, 3513, 1032, 340 224. 9.82 347669.3
«350 1.1351 741279. 3932. 1230. +352 232. 9.76 346898.0
387 1.2775 740872, 8329. 1377. 364 248, 9.69 346117.0
422 1.4202 740476, 4735. 1525, 377 248, 9.61 345343.5
457 1.5643 740090, 5121. 1672. .389 256. 2.51 344589,.9
491 1.7098 738712, 5439, 1820. 401 264, F.4k1 343901.7
«525 1.8569 7339343, 5869, 1967, 4l 272. 9.3? 343550.6
«558 2.00%6 738980, . 6231, 2115. +426 280. 9.22 343245.0
«590 ?.1559 738624, 6587 . 2262, 438 287. 9.12 343005.1
«622 2.3080 738275, 6936. 2410, W51 295, 9.02 342837.7
« 653 2.4617 737931, 7281. 2557, ., W 303. a.91 3u2702.2
«b8G 2.61746 737592, 7h19. 2705, 475 311, 8.81 342610.6
<714 2.7749 737257, 7954, 2852. %89 319. 3.70 3u2577,.5
ey ?.9343 736328, 8223, 3000. 500 327. 8.65 342603.6
wwvxx XCLECT END NPTINN 1 ¥¥vxex
WT = «736937¢06 H = 3000.0 AN = .50000
TI¥E = »83333F-01 PANGE = Q. FUEL = %788.9

PAGE 20

SFC
1.9507
1.9456
1.9378
1.9329
1.9282
1.9267
1.9260
1.9260
1.9264
1.9271
1.92890
1.9289
1.9298
1.9301
1.9304
1.9305
1.9304
1.3300
1.9297
1.93293

1.9287

£ b4 HEE AR R BEE A EE HEE R EE SRR HEE AR BEE FEE B R EE R OFEE FEE O PEE HRE FEE HEE HRE L HEE bR

ATIVE CPU TIME = 5.6310 CPU TIME USED IN PRTYTIQOUS TASK = 1.1040
£
WT Y Am TAC+++ FUEL RUN+++ XNZ2Z €10 E11 OPTION
«7359E+0R INng. 5000 1240F-01 8283, 2.934 1.000 0 0. 1
4t 511C0 5 1 1 |} LS 1
0o 5900.0 LY L.N000 0. 51100 0. 1 0.

1111112111



NSFG

TIME
g.0080
«015
- 030
« 045
«060
+075
«689
«104
«118
¥
«133
«1467
«162
« 176
«1938
«205
«219
«233
. 247
«261
«275
289

5, ¥v¥xxw

+HEd dEE 4L

11 ---

CUMULATIVE CPU TIME
RGSAVE
172 WT
%1 .733BE+06 500
UNPACK 51
80000 21500,

AR BRI X ISR LT LI R R

= 6.6270
H
0. «6008
51100 5
0.

AIRCRAFT PFRFORMANCE PROGRAM

CRUISE,

TEST PROBLEM NO, 1

VTOTAL RANGE TO BE DETERMINED.

01711777

NG IN-FLIGHY ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE HE IGHT FUEL
0. 736928, 0.
+80803E-01 736762, 165.7
+16200 736597, 330.4
.24359 736434, 494, 2
.32558 736271, 657.0
40796 736109, 818.8
« 49074 735948, 979.8
+573091 735788, 1140,
.65748 735628, 1299,
THh1b4 735470, 458 .
.82582 735313, 1615. "
+91059 715156, 1772,
.99577 735000, 1928,
1.0814 734845, 2083,
1,1673 734690, 2238,
1.2537 734536, 2391.
1.3405 734383, 2544 .
1.4277 734231, 2696,
1.5152 734080, 2848.
1.6032 733929, 2999,
1.6916 733779, 3149,
XCLECT END OPTION 1 »sxwex
WT = .7337BE+06 H
TIME = ,95731c-01 R

ALTITUDE
3000.
3100.
3200,
3300.
3400.
3s00.
3600.
3700,
3800.
3900,
4000,
4100,
n200.
w300
4400,
4500,
4600,
4700,
%300,
4300,

5000.

= 500¢C.

ANGE 2.934

MACH NO. V (KKNOTS) GAN70
«500 327. 11.51
+505 330. 11.48
«510 333. 11.42
515 337. 11.37
«520 3u0. 11.32
«525 343. 11.26
«538 6. 11.2%
+535 349, 11.16
«560 352. 11.11
«545 355, 11.06
«550 359. 11.00
«555 362, 10.9%
+560 365. 10.90
«565 368. 10.85
«570 371. 10.80
«575 374, 10.76
«580 377. 10.71
«585 330. 10.66
5910 384, 10.61
«595 X37. 10.57
«60M0 3ao0. 10.54
o AM = -60000
3 FUFL = 828344

CPU TIME USED IN PRIVYIOUS TASK

AM
«h8

4.0000

TAC+++
13E-02 3149,
1 1

0.

(2RI E RS S BRI I BRI A S NN L N L B S R A S N R X

= +39600
FUEL RUN++4+ XNZZ E10
1.692 1.008 -0.
0 o. 1
51100 0.

18.00.39,

ITERATE YO FIND WEIGHT AT END OF

NET THRUST
342623.7
34231648
342000.6
341697.6
341407.5
341130.2
340865.6
340613.7
340374,.5
340121.7
339868.0
339662.7
339430,
339230.2
333%043.0
338868.7F
338706.1
338556.3
338L18.9
338293.8

338180.9

[Z R X IER T R E X IR EE]

E11 OPTION
0. 1

PAGE

21

SFC
1.9286
1.8282
1.9279
1.9276
1.9272
1.9268
1.9264
1.9259
1.9254
1.9249
1.9244
1.9233
1.9232
1.9226
1.9219
1.9212
1.9204
1.31896
1.9188
1.9179

1.91740

L X 4

1111112111
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NSEG TI ===
TIME RANGE WEIGHT

0.000 0. 733779,
067 «41921 733057,
135 « 34837 732343,
«204 1.2877 731636,
«273 1.7374 730935,
342 2.1976 730261,
«413 2.6683 729556,
<483 3.1498 728873,
+556 T.6423 728198,
«b627 4.1461 727528.
«700 4,6622 726864,
W 77H 541913 726204.
« 8649 5.7339 725549,
« 925 6.2901 724899,
1.001 6.8604 724253,
1.079 T.4458 723611,
1.158 8.0473 722973,
1.239 8.6658 722342,
1.321 9.3014 721716,
1.404 9,39548 721035,
1.488 10.627 720480,
6, *x¥¥¥x XCLECT END OPTION 1
WT = «720483E
TIME = «10054

4 HEE HEE 44

CUMULATIVE CPU TIMF

RGSAVE

112 Wt

51 +7205E+06 21

UNPACK 61
«95000 23001,

24

= 7.7159
H
SO0E+0S 83000
51100 5
0.

CRUTSE.

AIRCRAFT PERFOPMANCE PROGRAM

TEST PROBLEM NQ.
TATAL RANGE TO BE GETEIMINED.

0171

1

1777

18.00.40.

ITERATF YO FIMD WEIGHT AT END OF
NO IN-FLIGHT ENGINE SCALING REQUESTEEG.

LINSAR MACH ALTITUDT CLIMB PATH HISTORY

FUEL ALTITUDE MACH NO. v
0. 5000. . <6061
721.6 5825, +610
1436. 6650, +620
2143, 7475, +630
2843, R300. 660
3537. 9175, .650
4224, 99590, .660
4905. ‘19775, .670
5581, 11600, +680
6250, 12475, .69D
6915, 13250, .700
7574, 14075, W711
8229. 14900, 720
8830, 15725. .730
9526, 16550, 740
L1017E+05 17375, .750
1081E+05 18200, 760
JA1L4E+D5 19025. 770
.1206E+05 19850. .780
.1263F+05 ‘20675, 7910
«1330E+05 21500, .800

EEEEER
+06 H = 21500, AM =
RANGE =  4.6258 FUEL =

CPU TIME USED IN PREVIOUS TASK =

Y
«2

4.0000

TAC#+++
431E~-01

0.

FUEL
«1330E+05

RUN#+%
10.63

0.
51100 0,

{KNOTS?

39n.

3as.

w00,

406,

L35 Y

416,

421,

426,

431,

436,

441,

446,

451,

456.

461,

465,

470.

475,

479,

486G,

488,

.R00

3149

1.0880

1.00n

0o-

o1

XNZZ

17.96

17.74

17.36

16.98

16.61

16.25

16.91

15.57

15.24

14,90

14.56

14.21

13.8%

13.55

13.22

12.89

12.21

11.89

11.58

11.47

P T B R T R Y Y T T L A S X L S A S I N L L N L L A N L L L L N RS A R L A 2

£10
-0.

NET THPUST
333171.4
332424.2
326915.6
321306.0
3158674
31€538.7
305485.3
300618.2
295370.3
290353.2
284999.6
279712.9
274568.0
269475.0
264486.6
259162.4
253307.%
248744,.6
243726h.2
238825.4

233897.4

F11 OPTION
a. 1

PAGF 22

SFC
1.917¢
1.9154
1.9135
1.911R
1.9097
1.90746
1.9048
1.903¢
1.9014
1.8995
1.8979
1.8962
1.8394%
1.8923
1.8901
1.8880
1.8794
1.86938
1.8600
1.8501

1.8403

LR EETENEEE SIS S

1111112114



NSEG I1 -=-=- AIPCTAFY PEAFORHANCE PRNGSAM

TIHE
0,000
« 046
« 091
« 137
184
231
«278
« 325
373
421
b9
518
«5RT
617
«BAT
«TLT
«769
«820
+873
« 926

«979

RANGE
0.
«36690
«TIARY
1.1162
1.4992
1.8878
7.2821
2.68204
3.0808
3.6012
J.9199
bhe3048
L.7761
%.2139
5.6586
Galith
6.5725
7.0470
7.5203
B, 0076

8.5039

Ta ®e8vxs YOLEGT EN

¥t FEE FEE O HEE

WT

TI

CUHULATIVE CPYU TIME

RGSAVE
T2

HT

[} «T140E+DE 29

UHPACK
1.5000

71
40500,

[(ERERY

HEIGHT FUEL ALTITUDE HACH NO, v
T20480. 0. 21500. .800
720155, 325.3 21876, -807
719631, 649 T 22250, 815
719517, 973.72 22625, «822
T191BhL. 1296. 23000, «8X0
T13862. 1618. 231375, 837
718540, 19410, 23750, «BasS
718219. 2261, 24125, -B52
717898, 2582, 24500, «BBO
717573, 2943. 24375, + 867
717258, 3223. 25250, «875
716938, 3562, 25625, 882
716619. lan2. 26000, =890
716300, 4181, 26375, « 597
71508%. L4500, 26750, 905
715661, LE19. 27126, +912
7153418, 5140, 27500. «920
7150619, 5uhl. 27875, « 927
714697, 5783, 26250, « 335
714374, /107, 2B625, 2952
714050, 65431, 29000. - 9510

0 OPTION 1 sexsenw
= «TLUOSE+DG H = 29003, L] =
£ = 12535 RANGE = 15,252 FUEL =

= 8.,7230

H
10E+DS «9500

si100 5
0.

TEST PRIBLEH NO.
TOTAL RANGF TO BE DETERMINED.

01711777

1

ITESATF TO FIMND WEIGHT AT END OF

CRUISE., N0 IN-FLIGHT ENGIRE SCALING REQUESTED.

LINEAR HACH ALTITUDE CLIMG PATH HISTORY

CPU TIMF USFD IN PREVIOUE TASK =

aH TACH++
+1632E-111

1
4.0000 0.

6T,

FUEL

t

RUNE++
B. 505

0a
51100 0.

13.00.41,

(KNOTS) GANTD
L28. 9.58
92, LPLY. ]
496 . 9.35
500. 9,22
503, 9.08
ca7. 8.95
511, j.a2
516, 1./9
S51B. .57
522, B.bt
526, 8.32
579. 8.20
533. 3.18
537. 7.94
540. 7.8%
Shh, 7.69
Ghi. 7.55
551, Takt2
555, T7.28
558. 7.15
562. r.os
95000
13298,

1.00R0

l.000

XNZZ

ELO
~0.

NET THRUST

233882.0

232406.1

230872.9

229241.5

227652.0

226106.2

226515.9

?222933.2

221390.9

219694 .8

218399.3

2169214

215491.1

21a075.9

212585.2

211121.6

209696,13

208271%.5

206851.7

285465.1

20411%.4

e e L T I e L2 T T T Y T T Ry e Y N I Y

E11
1.

PAGE 21

SFC

1.8404
1.R362
1.6324
1.82492
1.82640
1.8228
£.B196
1.8164
1.8131
1.8097
1. 6063
1.8029
1.7994
1.7958
1.7924
1.7890
1.7855
1.7B20
1.7785
1.7749

1.7712

4% EFHE EFEE B EF red

OPTION
1

1111112111
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18.00.43,

GaANTO

a0

NET THRUST
Z0u112.1
205%591.9
2067 %4.2
2002n3.5
194409.0
1B9RAR.S
1RLhHLB.5
1967 49.5
195546.6
193674.9
191834.7
190174.9
tBarzr.r
1PSRTS.?
131349.5
19t748.5
191585.8
190555.1
1889662
187176.1

185105.3

NSEG IT =--- AJ?CSAFT PEXIFNPHMANCE PROGRAM 9t/11777
TEST PPOALEM WD, |
senrs  TOTAL PANGE TO 85 GEYE2MINCD, ITEVATF T FIND WETGHMT AT EHD OF
caasrs CIUISE, BN TH-FLIGHT ENRTNE SCALTIHG STOUCSTEQD.
LTHEA®? MALH ALTIYUDF TLIWMY PATH HISTORY
TIHE RANGE HETGHT FUEL ELTITUIF SACH Nf, Vv {KNOTS)
o.000 0. Fi6050. 0. 26e494a. + 950 ShZ.
130 1.2332 7132862. 7ar.9 79575, «977 577.
« 2Rl 2.5247 r12u%0. 1R90. 3oiLs0. 1.005 5932,
«%00 3.48A0% 711617, 2u32. 30725, t.n3z ANH.
537 5.2827 T1L076K8. JZRZ . 11300. 1.064 621.
«67B B.7312 709993. L1GT . 31875, 1.087 A35.
«51b %.2%12 7950214, 5029. 32450, 1.1L1% 650,
947 9.657% 708193, RASH. 330265. 1,142 RbhL .
t.o070 11.07% 7A7TiB2. 6668 . 33600. 1.17m ATA.
1.201 12.531 706561, Tu88, Ju175. 1.197 632,
1.350 14.0249 705733, BIL17 . Ju7n0. 1,22% 706.
1.ubl 19.567 rneaga. g152. 35325. L.25? 720.
1.590 17.141 784057, 99932, 35300. L.2BT 734,
1.730 18.8k7 703156, ~1083E+05 Ienars, 1.3%07 Taa,
1,877 ?0.721 702215, ~1183E405 3790, 1. %35 765,
2.01% 22.509 701335. »1271Er0% 37625, 1.362 7R1.
2.150 ZL.2710 700496. +1355E+05 IRZ204Q. 1.390 797 .
2.284 26.063 6H99R66H. LA43AER0S IBTT5. 1.617 313,
Z.u19 27.4908 694840, 152 LE+05 39350, 1.665 L4
2.556 29.811 694014, «1hD4E Y05 39925, 1.672 B6G,
?.694 J1.r79 6OTLIRT. «1HhBREFDS L0500, 1.%00 ghn.,
8. werrrer YOLECT EHO OPTINN 1 wewres

HT = «.69719Er0E H = GA500. AM = 1.54
TIHE = « 14167 DANGE = 23.756 FUEL = R 30

LI R E L LN ER]

[TE LRI EE EE R E N L LR I L I N RN L N N N N L N X LR R N R

CUMULATIVE CPU TIHE = 10.175 CPOU TIMF USTDY IN PRIVTIOUS TaSK = 1.4520
RGSAVE
ITZ WY ] AN TAC+ s FUFL RN+ #
71 -697ZE+D6 +LOSIE+OS 1.500 JLUILF-11 +1HBAE+OS 11.78 1.9010
UNPACK a1 5114090 5 1 1 n 0.

2.6000 52971, 0. L.0000 0. 51130 0.

26

-8

[ R3]

AMZZ

+4E kRS

ELl0
=0.

PAGFE 28

SFC
1.7712
1.7697
1.7B04A
1.8u451
1.9121
1.98n%
?7.0506
1.9405
1.9677
1.9919
7 0165
2.0353
2.0561
2.0770
7.1062
1.9/99
1.95048
1.9387
1.930
L.9734%

1.9190

FEE O FEE O HEF REE O FEE R

£1f NPTTOH
0. 1

1111112111



HSEG II --— AIRGCRAFT PERFORHANGCE PROGRAH oLr/11/7r 13.00,%45. PAGE 2%
TEST PROBLEHM ND, 1

wseas TOTAL RANGE TO BE DETERMINED, ITERATE TO FIND WEIGHT AT END OF
«swae CRUISE. NO IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR WACH ALTITUDE CLIMB PATH HISTORY

TIHE RANGE HEIGHT FUEL ALTITUDE MAGH NO. ¥ {KNOTS) GAMYOD REY THRUST SFC

.00t Q. &£97187., Q. 405048, 1.500 86Q. 1.64 185148.0 1.9185
»23% 3. LBTT 695775, 16512, “i12%., 1.555 891, 1.65 16673%.1 1.9129
480 T.1287 694360, 2827. LiTLY. 1.610 523, 1.59% 184377.0 1.9072
«720 10.874 692951 . 4236, 42371, 1.665 95h, 1.60 190274,.9 1.8891
943 14.482 69160J. 5587, 42994, 1.720 96 6. 1.62 194329.5 1,8763
1.16D 18.113 690269, 5918, LF¥614. 1.775 1017. 1.61 1975364.8 1,BE87
.37 21.770 AAB956 . B231l. aL241. 1.930 10693, 1.60 199942.3 1.8643
1.581 25.462 &6ATES5T. 9538. 444565, 1.885 1ga9. 1.58 202144.2 1.8607
1.785 29.187 696372, 10820405 4ShBe. 1.9 1142, 1.57 204483.9 1.8607
1.98% 32.937 BBED‘!Q.= S F2OBE+DS L6112, 1,.99% 11tk, 1.%6 216669, 1.86110
7.101 J6.721 683837, «133I5E+DS L&T3S5, 2.050 1175, 1.54 2085%8.2 1.8622
24374 41,555 EBESBI-' +1LBLE+OS 47359, 2.105 tzar. t.52 209667 . 4 1.8673

2. 560 bl 4 X2 541331, «1586E+05 4783, 24160 1236. 1.51 211939.6 1.8717%
2.750 43,316 680093, 1709E+05 L3606, 24215 1270, t.51 214557,.2 1.87540
2.932 52.206 6738R7, -1832E+0% 49234, 2,270 1301, 1.51 2168649.% 1.8721
J.110 56.110 677651, «1956E¢05 L9853, 2.325 1333, 1.51 21908%.8 1.6863
3283 6l.011 6764u5. +2074E+DS SOL77. 2.380 1364, 1.51 221T37.6 1.8931
3.453 63.909 6T5250. «2194E+05 S1100. 2,435 1396, 1.51 224012.5 t.9012
3.619 67.810 674085, v2312E405 S1724. 2,698 1427, 1.50 226105.% 1.9082
3.782 TL.72% 672887, SZLIOEDS S23I47., 2,545 1459. 1.50 22733%6.6 1.915%%6
3.942 75.660 671715, «2BLTE+DS S2971. Z.600 “1490. 1.49 229930.1 1.9229

9. w=wevs XCLECT END OPTION 1 wwsiis
LA} = ATLIT71E+DE H = 52971 aM = 2. 54000
TIHE = » 18658 RANGE = 55.535 FUEL = 16863,
$HE AhE FEE AR E REE #RE FER FRE RE R AR FEE FEE O RRE O EFE O REE RRE b FE REE HEE R EE b EE AR E Rt REE RRE AR R ERE REE B4R

CURULATIVE CPU TIHE = 12.051 CPU TIME USED IN PREVIOUS TASK = 1.8760
RGSAVE
17z L34 H AR TACH++ Fugt RUNE 4+ ENTZT E1n E441 GPTICOH
81 «B717E¢0B .5 297E+DS 24600 +6570E-D1 « 25LTESDS 75466 1.000 -0. 0. 1
UNPACK 91 51100 S i 1 0 0. 1
2.9000 57540, B. 5.0000 0. 51100 0. 1 a. 1111112112
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N3EG IJ --- AICCPRAFT PERF2CHANCE PROGRAH 017531777 13.00.47, PARGE )
TEST PROALEY 40, |

seaes  TATAL RANCGE TO BF RETEQHIHERD, ITE2ATE TQ FIND U7 IGHT AT FHO OF
cavas (RUISE. HO IN-FLIGHT SKRCGIME STALTIHG CFOUESTFQ.

CNONATANT OYNAMEC PRISSUST CLIMA PATH HISTO2Y

TIHE RANGE RE TGHT FUEL AL TITHSE MACH NA. v {XHOTS? Gadrn wET THRGST TFL
0.90c0 0. BF1715, Q. 9271, 2 ROY 14490, .19 ?29175%.1 1.9276
040 SABRTT RTLL2T, 291,22 67199, ?.R13 1u38., L 2rag R, 9 1.976¢8
+083 2.07RT 671102, 612,49 Aiu?A, 24627 L506. 1.%R 227I3.5 1.9281
127 2.178% 670779, 936.L 53656, 2.R4? 1914, 1.94 2291/H.09 t.9294
171 42921 67NasS4, 1260. FRLE LY 2 Hh5h 1522. 1.92 2zanyi. .9 1.%310
+215 S. 6154 70129, 16R6. Su113. 2.671 1531, 1.21 228389, 1.9330
.260 f.549T 6R9802. 1913, SLIG2. 2 R85 1539. 1.79 ?79R40.9 1.91R3
» 304 7.,6943 6AILTI. 2741, SL570. 2.70N 154P., t.A7 22861 5,5 1.93R)
+ 369 B.BSQ7 669143, 2572, SLT 39, 2.718 15%b. 1.30 P2ALINA,9 1.901%
- 1D0.018 6RAALIZ. 2803, 55027, 2.730 15h5. 1.43 Z27ANN2.0 1.94)8
439 11L.197 h5B47 2. 3236. 562Rh%. 2.745 1573, 1.R2 22TTLT.Y 1.3406
Y.L 17.383 Rhatial. 670, PELS 1 24700 1582, 1.e0 22¥%72.9 1.9476
- 9230 13.521 667803, 3396. 55712, ?.775 1571, 1.78 227059.5 1.9506
.57 14,808 LLY LY 4 HZay , 55951 . 2291 1RI0. 1.76 Z2RTNZ2.7 1.953A
«b22 15.038 Ra7131, LSAYy, 56169, 2.A0% 1608, 1.7% PPRISILD 1.95R7
-h&8 17.280 6h67A9. 4325, 56398 . Ze521 1617. 1.7? 2IROAT.7 1.95%93
»TLY 18.53% hhbhkhh. G269, 56676, caR37 1h76. 1.7l 225817.5 1.9630
. 761 19,803 AEBLDL. 561l4. G6RS5. 24853 1R3G5, 1.69 272555488 1.9RA2
19115 21.084 BHSTI66. 5960 . R7NR3. 2.964 1644, 1.67 225297.0 1.9649%
«B55 ?2.378 6546, 6319, 57312, 2.B84 1653. 1.A% 22L902.3 1.9730
eg2 27.685 5h5006. 659, G7540. 2.300 1hh2Z. 1.45% 2I4KR62.7 1.976FA
10, *¥ve*y YOLECT END aprTI0N 4 ssmmaw
WT = +66506E+ 06 H = 5G40, am = 7.9090
TN = 25227 ZANGE = 13t.2¢0 FNEL = 25472,

BhE O FEr REE RE R R R HE R FEE T RER HEF R FRE R ER HRE RE R ERLE O F A BEE HEE REF R R FEE RERF O FFRE O PERE RRE R EE OREE O REE B4

CUHULATIVE CPUu TINF = 13.50% CPY TTHF USFD IN PREVIOGUS TaASK = 1.4540
RGSAVE
112 T H AM TACH + FurL PUH o ¢ XHZ7 £1n 211 NPTYTONM
91 «BASTIE+GE “ST5AF+05 Z.980 +1504E-TL 550, 23.69 t.04a8 -3, i 1
UNPAGK 101 51100 5 L 1 1 n. t
%.0000 HRAIC. 0. 4,.0000 0. 1104 0, 1 n. 1111112111

28



NSEG II -=-- AIRCIAFY PERPFOPMANCE PROGRANM 01711777 18.00.50. PAGE 27

TEST PROBLENM NO. 1
sveese TOTAL RANGE YO BE DETERMINED., ITERATE TO FIND WEIGHT AT END OF
esese CRUISE. NO IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUCE CLIMB PATH HISTOPY

TIME RANGF WEIGHT FUEL ALTITUDE MACH NO, V (KNOTS)  GAM7D NET THRUST SFC
0.000 0. 665056, 0. 57540, 2.900 1662. 5.57 224561.8 1.9766
.026 +70816 664867, 188.4 57960, 2,905 1665. 5.50 220817.5 1.9780
.052 1.4349 664678, 378.1 58379, 2.910 1668, 5.36 216995.1 1.9801
<079 2.1806 664487, 569.2 58739, 2.915 1671. 5,22  213355.1 1.9799
.106 2.9458 664294, 761.7 59218, 2.920 1674, 5.08 209642,1 1.9819
.135 3.7322 664100, 955, 9 59638. 2.925 . 1677, .95  205978.6 1.9839
o164 4,5406 663904, 1152, 60058, 2.930 1679. %.81 202389.6 1.9859
.193 5.3718 663706, 1350. 60677, 2.935 1682, %.68 198863.9 1.9880
228 6.2268 663506, 1549, 60897, 2,949 1685, 4.55, 195384.8 1.9901
.25% 7.1079 663305, 1751, 61316. 2.9%5 1688, %.42  191952.0 1.9922
288 8.0135 663100, 1955, 61736, 2.950 1691, %.29 188567.5 1.9948
.32¢ 8.3477 662894, 2162, 62156, 2.955 169%., 4,16  185270.1 1.9965
.355 9.9107 662685. 2371. 62575, 2.960 1697. 4.06  182016.1 1.9988
.390 10.904 662473, 2582, 62995, 2.965 1700. 3.91 178805.2 2.0010
427 11.930 662259. 2797, 63414, 2.9790 1702. 3.79 175636.9 2.,0033
AN 12,990 662041, 3014, 63834, 2.975 170S. 3.66  172532.4 2.0056
.503 14,006 661821, 3235, 64254, 2.9890 1708. 3.5%  169488.1 2.0080
o542 15,219 661597, 3459, 64673, 2.985 1711. 3.42  166883.8 . 2.0103
.58% 16.393 661369. 3687 . 65093, 2.990 171%, 3.30  163519.1 2.0128
.626 17.610 661137. 3919. 65512, ?.995 1717. 3.09 160595.4 2.0153
+B73 18.959 660884, w17t. 65932. 3.000 1720. 2.93  157688.% 2.9179
11, **%ese XCLECT END OPTION 1 *vswves
WY = .66088E406 H = 65932, AM = 3,0000
TIME =  .26731 RANGE =  15%,88 FUEL =  6659,0

4 FEE F G FEE HEE B R PR A E B A R R RS FRE FRE PR R HE R FHE FEE AR AT R FEE A HEE ¥

CUMULATIVE CPU TIME = 15.383 CPU TIME USED IN PREVIODUS TASK = 1.8780

RGSAVE

IT2 WY L] AM TAC+++ FUEL RUN#++ XNZZ ELQ £11 OPTION

101 «6609E+06 «6593E+405 3.000 «1122€E-01 4171, 18.96 1.000 -0. 8. 1

UNPACK 111 51010 5 1 0 10 10. 6

0. 0. +S0000E+06 0. 0. 51010 1.0009® 6 0. 1111112111
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NSEG II --- AIRCRAFT PERFORMANCE PROGRAM 01711777 18.00.56. PAGE 28
TEST PROBLEM NO. 1

ssess  TOTAL RANGE-TO B8E OETERMINED. ITERATE TO FIND WEIGHT AT END OF
esees CRUISE. :NO IN-FLIGHT ENGINE SCALING REGUESTED.

SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY LINE
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS HMAXIMUM LIFT/DRAG
CLIMB PATH HISTORY

TIME RANGE WEIGHT FUEL ALTITUDE MACH NO. V (KNOTS) = GANTD ' NET THRUST SFC
0.000 .0. 5040000. 0. 65932, 2.609 1496, R.78 ~13091.32 ~+18311
«271 6.5773 499990, 9.573 69276, T 24468 1418, ~e35 ~11818.71 -.15816
«486 1t.610 493984, 16.33 66336, 2.420 1388, «5.51 ~13129.87 ~+14905
« 704 16.598 499976. 23.94 63397. 2.367 1357. 1.73 ~13521.63 -«16034
1.048 23.9%2 439966. I8.04 70476, 2.150 1236, 2,81 =~11651.56 - 115443
1.367 30.431 499958, 41.51 67049, 2,102 1206. - =4.93 ~13254,54 -.11232
1.699 37.015 499950. 50.41 63622. 2.0580 1175S. -4.91 =~13742.23 -.12371
2.038 43.551 499939. 60,71 60196. 1.99 1143, © #13 -14383.08 -+13380
2o 447 50.945 499928. 72.05 64283, 1.79328 1030. ’ -=e52 ~-12990.39 ~.«10789
2.793 56,792 499919, 80.53 60402, - 1.743 - 999, . ~6.23 -15109.21 -.10295
3,150 62.637 439909. 99.61 56522, 1.686 966. - =1.98 -16129.08 -.10962
3.646 70.181 499896, 10,3 58339, . 1.502 361, . -1.81 -16076.2%1 -e94535E-014
44135 77.061 499882, 117.8 54039, 1.445 828. - =2.82 -21268.67 -+8427SE-01
%ebt5 83.652 499858, 132.4 54207, . 1l.271 729. -3.25 =-21713.61 -«73840E-01
5.19% 90.174 495852, 148.3 49521, 1.215 696, Lt B4 7 16954470 -.10044
5.823 37.275 4998314, 169. 4 44834, 1.156 663, . ~2.56 -9443,320 -«22674
64792 106.72 499802, 198.3 QSQQH. «895 513. . =1.82 900.1037 1.6261
8.087 117.45 499767. 232.9 4055@;.\ «861 482, - =Sk B 1084.707 t.6113
9.616 129.28 499718, 282.3 35187, .780 449, ~44+67 1315.969 1.6058
11,365 142.48 499643, 357.2 28052, «7TTh %59, =4.29 1762.789 1.7231
13.232 156.08 4995440, 46040 23013. «686 416. =246 1988.303 1.7843
15.794 175.75 496480, 3520. 20000. .800 49%, - -1. 44 48121.05 1.6%520
13, *¥®®¥3x XCLECT END OPTION 1 ¥evvew
WY = «4964BEX06 H = 20000, : AmM = .80000
TIME = 1.5255 RANGE = 21744 . FUEL = «16088F+06

LA Rl L RS E BRI R AL AL L AN L AL B L L A R AR L L AR S A A I AR L L N L N L A N AL A AL B A L AR S S L N B 2L AL L A B L L S )

CUMULATIVE CPU TIME = 21,489 CPU TIME USED IN PREVIOUS TASK = 5.7560

RGSAVE .

ITZ WY H AM TACH+++ FUEL RUN+++ XNZ2Z E10 E11 OPTION

121 +4365E+06 »2000E+05 .8000 2632 3520. 175.3 1.000 -0, 0. 1

UNPACK 131 51010 5 1 9 10 i0. 17

0. 0. G. 5.0000 1.0000 510108 2.0000 17 o. 1111112114¢
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NSEG II === ATIRCRAFT PERFORMANCE PROGRAM

TEST PROBLEM NO.

TOTAL RANGE TO BE DETERMINED.
*NO IN=-FLIGHT ENGINE SCALING REQUESTED.

04721777

i

18.00.58.

ITERATE TO FIND WEIGHT AT END OF

LINEAR "MACH ALTITUDE CLIMB PATH HISTDRY

veses CRUISE,
TINE RANGE HEIGHT FUEL
g.000 O, 483956, 0.

.057 %1786 £89530.  425.4
o117 86268 489105, 850.9
181 1.3367 488679, . 1277.
- .269 1.8421 438252, 1706,
i321 2.3815 wa7ezu. 2132,
.398  2.9576 487394, 2561,
<480 3.5736 486963. 2992,
.568  4.2330 436530, 3426,
.562 449405 486093, 3862,
L763 5.7014 485553, 4303%
.872  5.5219 485207, 4789,
.991  7.4096 434754, 5202,
1.123  8.3979 484281, 5674,
1.277  9.5616 433760, 5195,
1.6448  10.851 483218, 6737,
1.638  12.289 482650, 7305,
1.852  13.907 4820580, 7906,
2.094 15.747 +R1L08. 8548,
2,373 17.867 “ap712., 9214,
2.699  20.357 479943, L1001

15, *%xexs XCLECT END  ORTION | sewsew
WT = .47994E¢Q6 H
TIME =  1.8721 R

44 HHE £ 444

CUMULATIVE CPU TIME = 22,593
RGSAVE
177 WY H
141 L4799E+D6  J4SO0E+05  .3000
UNPACK 151 51010 5
0. o. 0.

LS RIS I EE L BRI BRI TR L Y IRT T L L

ALTITUDE MAGCH
l 20000.
21250.
22500.
23750.
25000,
26250,
27500,
28750,
3o0go00.
31250,
32500.
337590,
35000.
36250.
37500.
38750,
40000,
41250.
42500,
43750,

E+0S 5000,

45000.

ANGE = 2350.1

NO, V¥
.80p
.800
.800
800
.809
.880
.890
800
.800
<800
800
.800
.80
.800
.800
.800
<800
.800
801
800

<800

AM =

FUEL =

CPU TIME USED IN PREVIOUS TASK =

An
bl

1,0000

TAC++40 FUEL
99€-01 «1001E+05
q 10
200,00

RUN+++
20.36

10,
51010 0.

(KNOTS)  GAMZD
%91, 26.20
439, 25,50
486, 264.13
[% TN 22.79
u81, 21.50
479, 29.25
876, 19.05
47, 17.89
471, 16,76
469, 15.66
466, 14.59
463, 13,55
461, 12.40
459, 11,89
%59, 9,54
%59, 8.60
%59, 7.69
§59, 6.81
459, 5.96
%59, 5.13
&59. N.72
+80000
6524.1

1.0660

1.000

XNZ2Z

£10
-f.

NET THRUST
247194.9
236255.2
225424.3
214995.3
204836.1
195172.3
185733.5
176794.7
168152.8
159820.3
151831.9
1454161.3
136784.8
129607.8
122037.0
114906.4
108188.2
101856.1
95893, 42
90272.81

84976.00

£11 OPTION
0. 1

PAGE 29

SFC
1.8605
1.842S
1.8246
1.8068
1.7892
1.7713
1.7504
1,7293
1.708%
1.6876
1.56668
1.6461
1.625%
1.6067
1.6072
1.6078
1.6084
1.6091
1.6099
1.6108

1.6119

(22 BRI RS E NN IL BRI BRI I BRI AR R AR AL BRI LA R L AR S R L L R L L XL LS

1111112111
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NSEG IT -~-

SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY

AIRCRAFT PERFORMANCE PROGRAM

CRUISF.

TEST PROBLEM NO,
TOTAL RANGE 7O BF DETEIMINED.

LINE

THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/CRAG

TIME RANGE HE IGHT FUEL

0.000 0. 454379, 0.
«208 1.5979 454374, 5.087
<470 3.7320 454367, 12.46
«738 5.8999 454359, 20.29
1.015 8.1024 454351. 28,561
1.300 10,341 454342, 37.45
1.592 12.615 454333, 46.86
1.894 14.928 454323, 56.87
2.204 17.280 454312, 67.54
2.518 13.630 454301, 78.71
2.838 21,983 454289, 90 .67
3.163 244357 454277, 102.9
3,494 264734 454264, 115.9
3.831 29.119 4564250, 129.6
4,175 31.512 454235, 144,11
4,525 33.913 454220. 159.3
4.882 36.321 454204, 175. 3
S.246 38.736 454187, 192.2
5.617 41.158 454170, 209.9
5.996 43.586 454151, 228.7
6,383 46,021 454131, 24R8.5
9.061 65.874 451233, 3161,

17, *¥%¥¥» YCLECT ENO CPTION 1 vrerre
WT = 245124E406 H
TIME = 2.3532 RANGE

+E4 HEE HEE Fe

CUMULATIVE CPU
RGSAVE

Irz WT

161 «4512F+06

UNPACK 17t
Q. 0.

ALTITUDF
45000.
42373.
41431,
40638,
33546,
38604,
37662.
36719,
35777,
34835,
33893,
32950.
32008,
31066,
30124,
29182.
28239,
27297.
26355,
25613,
24470,

20000.

20000

= 2570,

CLIMB

MACH

5

a1/11777 18.01.93. PAGE
1
ITFRATE TO FIND WEIGHT AT END NF
PATH HISTORY
NO. V (KNOTS) GAMTD NET THRUST
-800 459, ~15.13 850,9509
<8610 493, -9, 64 IR1.5631
+850 GR7, ~4.12 1064,262
«Bhl 682, ~4.0h 1102.542
<43t 476, -%.99 1142.42%
.821 470. -3.,9% 1183.686
«811 465, -3.87 1226.131
«800 459, -%.,80 1269.19%
.789 853, ~3.77 1303.745
« 775 447, ~3.77 1345.125%
761 451, =3.75 1380.3a2
T6R 435, 3.7k 141A.983
o734 828, -3.72 1454,.A06
«720 622, -3.71 1492.375
« 705 416, -%.70 1531.616
«692 409. -3.69 1571.529
6THR w02, ~3.68 1611.857
«664 396. =3.67 1653, 446
«650 389. -3.66 1695, 306
«636 382. -3.65 1739.224
«621 375. -2.88 1784.413
«800 w91. -2.12 44661.12
AM «80000
FUEL 25564,

NO IN-FLIGHT ENGIME SCALING REQUESTED,

30

SFC
1.602?
1.6129
1.6127
1.6096
1.6062
1.6029
1.5997
1.5976
1.6013
1.6136
1.6262
1.6384
1.6504
1.6626
16744
1.6861
1.6977
1.7092
1.7216
1.7339
1.74680

14522

FHE FFE B L HEE FEE FRE O FRE FEE REE OB E OFEE BRE O REE AR R A RFRE OREE OFEE O RER FRE FRE HEE AEE FEE bEe

TIME = 27.109
H
«2000E+05 .8000
51010 5
8.

CPY TIME USED IN PREVIOQUS TASK =

AM TAC+

+1510

5.0809

++
3161,

g
1.0000

FUEL

te

RUN+++
65.87

10,
51010 2.0000

42060

XNZ7
1.000

E10
-0.

17

E11 OPTION
g, 1
i7 0.

1111112111



NSEG II =-=-- AIPCRAFT PERFORMANCE PROGRAM
esses TOTAL RANGE TO BF DETERMINED.
esese CRUISE.
TIME RANGE WEIGHT FUEL ALTITUDE
g0.000 0. 445340, 0. 20000.
o241 1.9574 445321 . 18.68 . 19050,
<483 3.9049 4645302, 37.99 18100,
. 726 5+8428 445282, 57.90 i7150.
«970 7.7715 445262, 78.37 162100.
1.215 9.6913 445240, Q8. 404 15250.
1.461 11.603 445219, 121.1 14300.
1.709 13.506 445196, 163. 4 133s0.
1.959 15.402 445174, 166. 4 12400.
2.210 17.291 445150, 190.0 11450,
2,463 19.174 445126, 214.2 10500.
2.718 21.051 445101. 239.2 3550,
2.975 22.923 445075, 26449 8600.
3.234 24.790 4450648, 291.4 7650.
3.496 26 .654 4465021, 318.7 6700.
3.761 23.515 444993, 346.8 5750.
4.028 20.374 4464964 . 375.9 4800.
4.299 32.232 444934, 405, 8 3850.
4,573 34,090 444903, 436.8 2900.
4.850 35.948 444871, 468.9 1950.
5.131 37.807 L44838. 502.0 iog0.
19, »*»»x» YCLECY END OPTION 1 wewevw

WT = «LLLBLE+DE H = +1000.
TIME = 2.5876 RANGE = 2636.

+EE FHE 9 FRE

CUMULATIVE CPU TIME

RGSAVE

IT2 WY
181 « 444 8E4+06

UNPACK 191

360.00

= 28.089

H
1000, 6000

5.310
1.8000

TEST PROBLEM NO. 1

ais11777

NO IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

tEE FEE HHE A T O HEE FEE Y

MACH NO. Vv {KNDTS)
.800 91,

790 487,

.780 432,

770 urs.

760 4T,

.750 469,

ST40 465,

.730 460,

.7210 455,

.710 450,

.700 446,

«690 441,

.680 436,

.670 431,

+660 426,

+650 421,

+680 416,

«630 411,

.620 406,

.610 401,

.600 395,

0 AM = .500
4 FUEL = 5898

CPU TIME USED IN PREVIOUS TASK = «94200
aM TACH++s FUEL RUN++4+
«8552E-01 502.0 37.81 1.000
1 Q 10 10.
0. 0. 51010 3.0000

18.01.05.

GAMTD
-4.56
-4.58
-4.60
-4.62
-L. 6k
-4,66
-4.68
-%.70
4,72
4.7y
-4,75
-4,76
-4.78
-4.79
-4.80
-4.80
-6.81
4,81
-4.81
~4.B1

-4.80

00

.5

T HEE FEE FEE HHE BB 4R O BRE HEE HEE HEE R

ITERATE TO FIND WEIGHY AT ENOD QF

NET THRUST
2475.204
2537.809
2601.151
2661.657
2722.129
2783.769
2845,977
2906.636
2965, 929
3025.236
3086.,292
3148.432
3210.578
3274.035
3339.737
3402.415
3470.488
3539.34%
3608, 435
3678,557

3751.878

XNZZ Et0 E11 OPTION
~0. 0. 1
17
ir 0.

PAGE 31

SFC
1.8497
1.8612
1.8669

. 1.8693
1.8717
1.873¢9
1.8761
1.8783
1.8805
1.8829
1.8848
1.8866
1.8885
1.8902
1.8914
1.8942
1.8962
1.8980
1.8999
1.9017

1.9028

4 HHE FEE R e

1111112111
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NSEG IT --=- AIRCSAFT PERFORMANCE PROGRAM 61/11777

TEST PROBLEM NO. 1

18.01.06.

esesa TOTAL 2ANGE TO BE PETFIMINED. ITERATE VO FIND WEIGHT AT END OF

eseses CRUISF." NO IN-FLIGHT ENGINE SCALING RFQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WETIGHT FUFL ALTITUDE MACH NO. V (KNOTS)
0.000 0. 442037, 0. 1000. 600 395,
«129 « 33484 442021, 15.29 952, «580 382,
264 1.6807 442006, 31.24 9105. «560 369.
«406 Z.5356 441989, 47.86 857. 513 356,
«553 3. 3967 461972, h5.13 810. «520 3u3.
«708 4.2607 441954, 33.06 6%, 500 330.
- 868 5.1231 441935, 101.6 715. L8l 317,
1.034 e 9789 441916, 120.7 667, 460 303.
1.204 6.58219 441897, 140.2 628, cltl 290.
1.378 7.6454 441377, 160.1 S572. <420 277.
1.555 8.4417 441857, 180.3 525, <000 264,
1.732 9.2026 441836, 200. 4 477, «380 251.
1.909 99,9292 443816. 220. 4 430, «260 238.
2.082 13.587 441797, 240.0 382, «360 224,
2.249 11.195 441778, 258.9 335, «320 211.
2.409 11.740 441760, 276.9 288. <300 198.
2.559 12,218 441743, 293.7 240. «280 185.
24697 12.629 441728, 309.2 132, « 268 172.
2.822 12.973 441714, 323.1 145. 2240 159,
2.933 13.2%4 441701, 335.% 3e. 220 1645,
3.029 13.478 441691, 34641 50. «200 132,
21, ¥e¥wxe YCLECT END OPYINN 1 ¥veErx
WT = «4G163E06 H = 50.000 AN = .20000
TIHE = 2.6973 RANGE = 2674,2 FUEL = 2801.1

-«54
=55

~+58

-1.20
-1.45
-1.80

=2.00

NET THRUST
3751.885
3724.531
3700.411
3677.515%
3656,876
3638.091
3620.744
3606.421
3593.527
3582.193
3573.680
3572,206
3572.038
3573.528
3576.373
3579.880
3570.410
3560.29%
3551, 454
3534.8290

3508.,998

PAGE 32

SFC
1.9028
1.9060
1.9084
1.910%
1.9119
1.9127
1.9131
1.9128
1.9120
1.9107
1.9088
1.9053
1.9015
1.89375
1.8932
1.8891
1.8879
1.8876
1.8728
1.8798

1.8920

P N Y Y I Y P R O A e s AR T E AN L R Y T L N L L N X A I A A Y L S A A AR L S AR IS A L L R L L S S L S S N = 2

CUMULATIVE CPU TIME = 29,0573 CPU IME USED IN PREVIOUS TASK = «92200
RGSAVE
172 LAl H aAM TAC+++ FUEL RUN++¢
201 2 UL1TEHDE 50.00 .2000 «5049€-01 346.1 13.43 1.000
UNPACK 211 51210 5 1 2 i90 ig.

1.0000 1.0000 «42178E+06 12.000 21.000 51210 0.

34

XNZ2Z EL0

-0

22

E11 OPTICN
0. 1

2.0000

11111121114



NSEG II1 =--- AIRCRAFT PERFORMANCE PROGRAM Q1711777 18.01.15. PAGE 35
TEST PROBLEM NO. 1
esses TOTAL RANGE TO BE DETERMINED. ITERATE TO FIND WEIGHT AT END OF
seese CRUISE., 'NO IN-FLIGHT ENGINE SCALING REQUESTED.
SEARCH FOP MACH ALTITUDE POINT ALONG A CONSTANT ENERGY LINE
THE BASIS FCR SELECTTQON OF EACH MACH ALTITUDE POTNT WAS MAXIMUM LIFT/ORAG
CLIMB PATH HISTORY

TIME RANGE HEIGHT FUEL ALTITUDE MACH NO. ¥ (KNOTS) GAM7D NET THRUST SFC
0.000 0. . 4%30089. g. 65932, 2.557 1466, 2.27 -12682.36 -.18127
«296 7.0693 480079, 10.42 67635, 2.0561 1401. -1.51 ~11574,06 -.16685
518 12.135 480072, 17.73 64782, 2.392 1371. 2.46 =12936.64 -.16051
829 18.90%5 430063, 26.49 72191, 2,173 1251. 2.6 -11113,29 -+11503
1.142 25.348 430056, 33.35 68865, 2.127 1222. -5.81 -12615.45 -+11037
1.468 31,838 480048, 41 .49 65539. 2.080 1192, -h.78 -13038.40 -+12194
1.802 33.443 4R0038. 50.96 62213, 2.027 1162, «77 -13581.65 -.13226
2.162 45.079 490023, 60,30 66681, 1.830 1049, .15 -12202.91 -.10788
2.502 50.944 4390021, 67.92 62915, 1.778 1019. ~6.03 -16135.73 ~.10061
2.853 55.801 430012, 76.96 5314, 1.724 ELY- N -t.44 -14951,.07 -10047
3.277 63.4040 430002, BT.52 61376. 1.540 883. -1.25 -~14351.36 ~+95379E-01
3.757 70.357 479990. 99.24 s57202. 1.487 852. -2.43 -18754.93 -.84561E-01
4271 77.235 473977, 112.1 57793, 1.312 752. -3.07 =-23380.03 -+.59668E-01
4.773 83.377 479965, 124.7 G3244 . 1.260 722. -6.76 =-28593.84 ~«79118E~-01
54326 83,873 479948, 141.3 48695, 1.205 691, -6.31 -16502.84 -.11580
5.956 96.928 4739926, 163.0 4146, 1147 657. -2.45 -8781.163 ~24995
6.908 106.14 4793897, 192.0 45274 . .889 589. -1.65 921.8345 1.6238
8.2045 117.13 472961, 228.5 40073, 836 479, -h27 1110.968 1.609%
9.797 129.08 479310. 279. 4 34872, «776 Lt7., -6.01 1334,769 1.6109
11.5461 141.56 479701, bS5 29671, »699 412, ~4.56 1541.657 1.6770
13.287 153.57 479653, 43601 23013, «686 16. -3.33 1942.289 1.774L4
15.848 173.23 476664, 3426 . 20000. .807 191. -1.4% 47079.85 1.6565
24, wov¥xe YCLECT END OPTION 1 vr¥evee |
wT = +4TEH6E+06 H = 20000, AN = .80000
TIME = 1.7123 QANGE = 2451.1 FUEL = .18080E+06

v
O P A Y e A Y Y I I T T AR Y Y R Y Y R Y R Y N I A R I A S S AR S A I B X R B L A R L B AL L N S L L L A AN L A B L L S

CUMULATIVE CPU TIME = 354325 CPU TIME USED IN PREVIOUS TASK = 5.7600

RGSAVE !

Tz WY H AM TAC++s Fuﬁh RUN#+++ -I XNZ2Z E10 F11 OPTION

121 - J4767E#DE «2000E+05 «8000 2641 3426, N 173.2 Y1.000 -0. 9. 1
UNPACK 131 51010 5 1 0 10 10. 17

0. 9. 0. 5.,0000 1.00090 51010 2.0000 17 0. 1111112118
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NSEG II --- AIRCRAFT PERFORMANCE PROGRAM

CRUISE.

TEST PROGBLEM NO.
TOTAL RANGE TO BE DETERMINED.
NO IN=-FLIGHT

01741777

1

13.01.17.

ITERATE Y0 FIND WEIGHT AT END OF

ENGINE SCALING PEQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE HEIGHT FUEL

0.000 0. 470262, 0.
«054 « 39423 469856, 406.2
«112 81419 469450, 812.1
«173 1.2619 46904k, 1218.
«238 1.739% 468637, 1625,
«306 242491 468229, 2032.
«379 2.7934 467821, 2u4t.
457 3.3752 467411, 2851,
«5h1 3.9976 467000. 3262.
«630 4.6648 466586, 3676.
« 726 5.381% 466169, 4092,
.Bég 6.1532 465748, 4514,
940 6.9866 465322, 49%0.
1.064 7.9123 464878 5334,
1.209 8.9995 464398, 5872,
1.368 10.199 463385, 6377,
1.544 11.532 463358. 6904,
1.701 13.021 462804, 7458,
1.963 ty.701 4h2217. 8045,
2.21% 16.619 461587, 8675.
2.507 18.841 460900, 9362,

26, *r¥sxs XCLEGT ENO OPTION 1 *¥wxexx
HT = +46090E+06 H
TINE = 2.0598

FEE HEE FEE HEE AR E HEE P EE R FRE OFEE SRR A R AR BEE FEE HEE FEE FEE ERE HEE HEE R 4 b

CUMULATIVF CPU TIME = 364433
RGSAVE

1Tz HT H

161 «4B09E+06 <4500E+05 <8000
UNPACK 151 51010 5
0. 0. 0.

36

RANGE

ALTITUDE
20000.
21250.
225940.
23750,
25000.
26250.
27500,
28750.
3n000.
31250.
32590.
33750,
35000.
36250.
37500,
38750.
40000,
41250,
42500,
43750,

45000.

45000

= 2624,

MACH

3

NO. v

+800

800

«800

<800

300

<800

-800

800

800

+800

800

.800

.800

«3800

.800

800

800

CPU TIME USED IN PREVIOUS TASK =

AN

1.0090

TACH++
+4178E-01 9362.

1

0
200.00

FUEL

iga

PUN++%
18.84

10.
51010 Q.

(KNOTS)
%91,
429,
L86.
484,
431,
479.
4764
474,
471,
469,
456,
463,
uel.
459,
459,
459.
459,
459,
459,
459,

452,

1
+800

6L01

1.0630

1.000

GAMTD

a0

o8

XNZ2Z

27.54
26.81
25.37
23.9%
2?2.63
21.33
20.08
18,37
17.70
16.57
15.46
14.39

13.19

€10
-0.

NET THRUST
247204.2
236264.3
2254343
215016.2
204868.1
1951R5.2
185747.6
176809,9
168169.3
159838,2
151851.3
144182.2
136807.4
129632.1
122063.0
114934,3
108217.9
101889.9
95927 .33
90304.9?

45014.39

£14 OPTION
0. 1

PAGF = 36

SFC
1.8605
1.8424
1.8246
1.8067
t.7891
1.7712
1.7503
1.7292
1.7082
1.6874
1.6666
1.6458
1.6252
1.6064
1.6069
1.6074
1.6080
1.6086
1.6094
1.6102

1.6111

4 A FEE HEE

1111112111



NSEG 1T --- AIRCRAFT PERFORMANCE PROGRAM 1701777 18.01.23, PAGE 37
TEST PROBLEM NO. 1
esess TOTAL RANGE TO BE DETERMINED. ITERATE TO FIND WEIGHT AY END OF
assee CRUISE. NO IN-FLIGHT ENGINE SCALING REQUESTED.
SEARCH FOR MACH ALTITUOE POINT ALONG A CONSTANT ENERGY LINE
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/DRAG
CLIMe PATH HISTORY

TIME RANGE HWEIGHT FUFL ALTITUDE MACH NO. V (KNDTS) GAM7D NET THRUST SFC

0.000 0. 437108, 0. 45000. -800 459, =-14,91 851.2951 1.6016

<211 1.6230 437103, 5.163 42373, 860 493, ~9,.,51 981,8295 1.642%

7% 3.27765 437095, 12.60 k1631, «850 487. ~4.0% 1064, 465 1.6124%

o 7u7 5.963% 437087, 20.50 L0438, «861 482, ~4,02 1102.749 1.6093
1.02% 8.1841 437879, 28.89 39546, +831 476, ~3.96 1142.633 1.6059
1.312 19.440 437070, 37.80 38604, =821 470. ~3.9¢0 1183.899 1.6026
1.607 12,732 437061. 47.28 37662, <811 465, ~3.84 1226,387 1.5995
1.910 15.062 437050, 57.37 36719. <800 459, ~3.78 1269.413 1.5973
2,223 17.430 437040, 68.11 35777. 782 453. ~3.75 1309.965 1.6010
2,539 13.795 437028, 79.35 34835, «775 447, ~3.74 1345.346 1.6134
2.861 22,169 437017, 91.19 33893, 761 4h1, ~3.73 1380.606 1.625%9
3.188 244552 437004, 103.6 32950, o748 435. ~3.72 1417.211 1.6382
3.521 26942 436991 . 116.7 32908, 2734 4z8. ~3.70 1454,.838 1.6502
3.860 29.340 436977, 130.5 31066. . 720 422. ~3.69 1492.613 1.6623
4,205 31.746 436963. ;45.1 30124, «706 “16. ~3.68 1531.860 1.6741
4,557 34.159 436947, 160.4 29182, «692 409. ~3.67 1571.779 1.6858
4,916 35.530 436931, 176.5 28239. 678 402. ~3.66 1612.115 1.6975
5,282 39.007 436914, 193.4 27297. y-1-1) 396. ~3.65 1653,713 1.7089
5.655 4l.442 436897, 211.3 26355. +650 389. ~3. 64 1695.582 1.7213
6.036 43,884 436878, 230.1 256413, +636 382, ~3.63 1739.511 1.7336
6,426 464333 436858, 250.0 24470, .621 375. ~2.87 1784,712 1.7457
9,102 66,173 434028, 3080. 20000. +800 491, ~2.172 43575.45 1.6561

28, *r¥ews YCLECT END OPTINN 1 veerrse
LA} = «u3403ED6 . H = 272000, AM = +80000
TIME = 2.5377 RANGE = 2843.1 FUEL = 23793,

4 5 F PEE R EHE AP E FEE AR E R RS AR FRE R R FEE FRE HEE BRE R R AR R E REE BB BEE O BRE O REE HER LR e

CUMULATIVE CPU TIME = 40,987 CPU TIME USED IN PREVIOUS TASK = 4.2420

RGSAVE

172 WY H AM TAC+++ FUEL RUN+++ XNZ2Z E110 E11 OPTION

161 «L340E+06 «2000E+05 . 80080 +1517 3080 66.17 t.000 ~0. 0. 1

UNPACK 171 51010 5 1 0 10 10. 17

0. 0. 0. 5.0000 1,0000 51010 2.0000 17 9. 1111112111

37



NSEG II --- AIRCRAFT PERFORMANCE PROGRAN

TEST PROBLEN NO.
TOTAL RANGE TO BE DETERMINED.
CRUISE.

1

a1/718777 18.01.25.

ITERATE TO FIND WEIGHT AT END OF

NO IN-FLIGHT ENGINE SCALING REQUESTED,

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WEIGHT FUEL ALTITUDE MACH NO. Vv {KNOTS) GAMT O NET THRUST

" 0.000 Qe 428223, Q. 20000, 800 491, ~4.66 2475.273
«236 1.9169 428205, 18.29 19050. 790 887, ~4.B67 2537.879
473 3.8233 428186. 37.20 18100, «7810 482, =5.70 2601.221

. 711 7197 428166, 56.68 17150, «770 478, =472 2661.727

- 949 7.6063 428146, 76.72 16200, 760 474, “%.75 2722.199
1.189 9.4837 428126. a7.32 15250. «750 469, =bo?7 2783.838
1.430 11.352 428104, 118.5 14300, oThD 465, ~%.79 2846.047
1.572 1%.213 428083, 140.3 13350. -730 468, -h.81 2906.706
1.216 15.065 428060, 162. 8 12408, «720 455, ~%.83 2965.998
2.162 16.910 428037, 185.8 11450, 710 u%o. -4.85 3025.305
2.409 18.749 428013, 209.5 105400. <700 486, ~4.87 3086.361
2.658 20.582 427389, 233.9 9550, 690 ;ﬂ!- =4.88 3148.502
2.909 22.400 427964. 259.0 8600. «680 436, “%.89 3210.649
3.162 244232 427938, 284.9 7650. «670 431, -%.90 327%.106
3.417 26,9051 427911. 311.5 6700. .660 426, ~4.91 3339.809
3.676 27.867 427884, 339.0 5750, «650 621, -4.92 3402.488
3.937 - 29.681 427856, 367.3 “800. «6&0 416, =%.92 3470.562
44201 31.494 427826, 3%6.5 3850, «630 Bil. -4.93 3539.420
440468 3%.306 427796, 426.,8 2900. «620 ‘406, ~4.93 3608.511
4.739 35.119 427765, 458,90 1950, 610 %01, ~4.93 3678.635
5,013 36.933 827732, 490.4 1000. 6008 395, -6.,92 3751.957

30. *»¥xxx XCLECT END OPTION 1 **vres
WT = «42773E+06 H = 1000.8 AM = 60000
TIME = 2.7728 RANGE = 2909.3 FUEL = 5805.%

4 FEE HHE 44

R R L L N R L A S A L A L L L A L L L A S L A L L AR L L N L B S L A LT AR LS I I S R Y X

CUMULATIVE CPU TIME = 41,965 CPU TIME USED IN PREVIOUS TASK = «94000

RGSAVE
172 L3 H AM TAC+++ FUEL RUN+ ¢ & XNZZ E10 E11 OPTION
181 «4277E406 1000, 6000 .8355€E-01 490, % 36.93 1.000 -0. 0. 1
UNPACK 191 51010 s 1 [} 10 10. 17

0. 360.00 1.8000 0. 0. 51010 3.0000 ’ 17 0,

38

PAGE 38

SFC
1.8497
1.8611
1.8669
1.8693
1.8717
1.8739
1.8761
1.8783
1.8805
1.8828
1.8848
1.8866
1.8885
1.8901
1.8914
1.8942
1.8961
1.8980
1.8999
1.9016

1.90238

+hE FEE FEE S 2

1111112111



_NSEG'II -=- AIRCRAFT PERFORMANCE PROGRAM 81711777
. v

TEST PROBLEM NO, 1

1e26.

eeses TOTAL RANGE TO BE DETERMINED, ITERATE TO FIND WEIGHT AY eND OF

essse OCRUISE. NO IN-FLIGHT ENGINE SCALING REQUESTEOD.

LINEAR .MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WEIGHT ~~  FUEL = _ALTITUDE MACH NOo ¥V (KNOTSY  GAMZD
0.000 0. : 425009. 0. ' 1000. 600 ss, 1
.126 +81506 424994, 14.93 952, +580 382, -.55
.258 1.6424 424978, 30.53 95, .560 359, ~u54
.397 2.4803 424962, 46,81 857, o580 356. -u53
o542 3.3262 ‘424085, 63.79 810, - .520 3u3, -.53
«694 sorrry 4264927, Bl bt 763, .500 330. -.53
.852 5.0289 ‘424909, 99.75 715, “%80 317, -.53
1.016 5.8769 424890, 18,7 667, L6 303, -.53
1.186 6.7153 ‘424871, 138.1 620. N 290, -.5%
1.360 7.5372 424851,  158.0 sr2. 420 277, -.55
1.537 8.3353 ' 424831, 178.1 525. %00 264, -.57
1.715 9.1012 424810, 198,64 W77, .380 251. -.50
1.894 9.8266 ' 424730, 218.6 430, .368 238. ~.b4
2.069 10.503 424770, 238.5 382, 340 226, -.69
2,240 11,124 424751, 257.8 335, .320 211. -.76
2.404 11,682 424732, 276.2 288. +300 198, -.86
2.558 12,173 424715, 293.6, 240, .280 185, -.98
z.700 12.597 424599, 309.5 192, .2680 172, -1.186
2.829 12.953 " 424685, 323.0 145, «240 159, ~1.40
2.944 13.244 424672, 336. 6 98, " .220 145. -1.73
3,045 13,476 424661, 7.8 50. .200 132, -1.93
32, *eever YCLECT END OPTION 1 wxwrrs
Wt = .42466E+D6 H B 50.000 AM = .z0000
TIME = 2.8805 2ANGE =  2946.3 FUEL =  2723%.8

NET THRUST
3751.964
3724.616
3780.512
3677.635
3657.019
3638.261
3620.948
3606,.668
3593.826
3582.559
3574.131
3572.771
3572.751
3574 .438
3577.549
3581,420
3572.452
3563.052
3555.260
3540.196

¥516.812

PAGE 39

SFC
1.9028
1.9060
1.9084%
1.9104
1.9118
1.9126
1.9130
1.9126
1.9118
1.9105
1.908%
1.90%50
1.3011¢
1.897¢
1.8926
1.8883
1.8868
1.8862
1.8708
1.8769

1.8878

Y S Y S R R Y Y I L T L I I o O A Y S Y L L T L Y Yy o ST O T ¥ ¥ G T e

CUMULATIVE CPU TIME = 47,929 CPU TIME USED IN PREVIOUS TASK = «92208

RGSAVE : i

ITZ WY H AM TAC+H++ FUEL RUN4+++ XNZ7

201 L42L7EHDE 50,00 ~2000 «S507HE-01  347.8 13,48 1.000

UNPAGK 211 51210 5 1 2 10 10. 22
1.0000 1.0000 +42178E+06 12.000 21.000 51210 0. ’

3
-0.

22

£11 OPTION
2. 1

2.0000

1111112111
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NSEG II =--- AIRCRAFT PERFORMANCE PROGRAM 01711777 18.01.35. PAGE 42
TEST PROBLEM NO. 1

eeass TOTAL RANGE TO BE DETERMINED. ITERATF TO FIND WEIGHT AT END OF
seses LCRUISE. NO IN-FLIGHT ENGINE SCALING PEQUESTED.

SEARCH FOR MACH ALTITUOE POINT ALONG A CONSTANT ENERGY LINF
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/DRAG
CLIMS PATH HISTORY

TIME RANGE HEIGHT FUEL ALTITUDE MACH NO. Vv {KNOTS}) GAM7D NET THRUST SFC

0.000 0. 476721. 0. 65932. 2,542 1461, 1.91 -12613.29 -.18106

«295 7.0261 476711, 10.39 67358, 2.437 1398. -1.70 -11623.93 ~. 16785

+512 12,037 476703, 17.72 64519, 2.388 1369. 2437 -1290R8.46 -.16237

«830 18.881 476634, 26.69 71902. 2.169 1249, 2.62 =11073.74 -+11652
1.144 25,343 476687, 33.66 68533, 2.124 1220. ~4.79 =-12574.19 -.11198
1.470 31.872 476679, 41.88 65284, 2.076 1194. -4.76 -13006.06 ~.12351
1.804 33.408 476670, S1.45 61975, 2.023 1159, «73 =13559.14 -.13370
2.163 45,008 476660, 60.83 66430, 1.826 10u8, W16 ~12172.89 --18918
2,501 50.822 476653, 68.48 62683, 1.775 1018. ~6.03 =-14101.39 -.10182
2.852 56.676 476643, 77.61 58936. 1.721 987. -1.42 -14927.79 -.11068
3.27% 63.284 476633, 88.23 61162, 1.538 8R1. -1.23 -14334,70 -.96301E-01
3.756 70.202 476621, 100.1 57010. 1.484 851. -2.41 =-18739.12 ~«R5347E-01
4,268 77,001 476608, 113.0 $7606. 1.310 751, -3.04 =-23333.65 -.60229€~01
4e771 83,183 476595, 125.7 53081, 1.258 721. -5.,7%3 -20%39.18 ~.79886E-01
5.324 83.672 476579. 182.3 48555, 1,203 €690. =6.29 =1F416.62 -.11700
5.954 96.718 476557, 164e1 44030. 1.146 657, ~2.43 -8656.420 -.25462
6.303 115,89 476528, 193.1 45168. «888 509. -1.62 925.5566 1.623%
8,247 116.93 476491, 230.0 39993, . 835 §79. -4.23 1115.505 1.6089
9.807 128.91 476440, 281.3 34819, «775 4n7, -3.93 1337.978 1.6119
11.555 141.42 476370. 350.7 29645, +699 «12. -4,.54 1543,.947 1.6786
13.301 153,42 476283. W38 ts 23013. «686 416, -3.32 1944 ,245 1.7748
15.861 173,09 473305, 3616, 20000. 300 491, =1.4tb 46907,.44 1.657?

35, *¥*¥¥x YCLECT END OPTION 1 *xexxw
WT = «47331F 06 H = 20004, AM = 830000
TIME = 1.7448 RANGE = 2498.6 FUEL = +18G416E+D6

FHE FEE R BEE HEE BEE FEE R HEE FRE HEE RS R FAE BEE O RER R REE AEE FEE R E FEE HER REE O BEE FEE FEE BEE FEE 44

CUMULATIVE CPU TIME = 49,209 CPU TIME USED IN PREYIOUS TASK = 5.7660

RGSAVE

17z WY H AN TAC+es FUFL RUN+#++ XNZZ E10 E11 OPTION

121 «4733E+06 «2000E+05 .8000 2644 3516. 173.1 1.00n -0. a. 1

UNPACK 131 51010 5 1 0 10 10. 17

0. 0. 0. 5.0000 1.0000 51010 2.0000 17 o. 1111112111

40



NSEG II =--- AIRCRAFT PERFORMANCE PROGRAM 01711777 18.01. 36. PAGE 43
TESY PROBLEM NO. 1

seess TOTAL RANGE TO Rf DETERMINED, ITERATE TO FIND WEIGHT AT END OF
esses CRUISE. NO IN-FLIGHT FNGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WEIGHT FUEL ALTITUDE MAGH NO. V (KNOTS) GAM7D NET THRUST SFC
7.000 L 466323, 0. . 20000, -800 491. 27.78 247205.7 1.8605
054 «39823 k&G%Zl. 402.9 21250, 800 489, 27.05 236265.8 1.8424
.11i .BDSéQ 466118, 805.6 22500, «800 486, 25.60 225435,9 1.8245
«172 1.2493 465715, . 1208. 23750, 800 4B, 24,19 215008.0 1.8067
236 1.7ZZé 465312, 1612. éSUDB. «800 481. 22,83 204850.0 1.7891
.30; 2.226R .kﬁkgﬁﬁ. 2016 . 26250, ) +800 %79, 21.52 195187.4 1.7712
«376 7« 7658 464503, 2421, 27500, 800 476. 20.26 185749,.9 1.7502
U5k 3.3418 46%097. 2827. 28750, +«300 LY LN 19,05 176812.4 1.7291
+536 3.95310 463€89, 3235. 30000. .800 471, 17.87 168172.1 1.7082
624 4.6185 463279. 3646 . 31250. 800 469, 16.73 1598641.2 1.6874
.7i9 5.3278 462866, 4057, 32580. 800 4566, 15.62 1518544 1.6665
.821 6.1915 462449, 44T7h, 33750. .800 463, in.54 144185.6 1.645R
»932 6.9159 462027, 5897, 35008. 800 461. 13.33 136811.1 1.6251
1.054 7.8314 461588, 5336, 36250. +800 459, 11.74 129636.1 1.6064
1.197 8.9061 461105, 5818. 37500. .800 459. 10.33 122067.3 1.6063
1.35%5 10.091 460606, 6318, 38750, .800 459, 9.36 114938.8 1.6073
1.529 11.406 460086, 6838. 50000, ) +800 459, 8.43 108222,9 1.6079
1.723 12.875 453540, 7384, 41250, «800 459, 7.52 101895,.2 1.6085
1.941 14.538 458961, 7962, 42500, 800 %59, 6.65 95932,93 1.6093
2,180 16.417 458341, 8582. 43750, .800 459. 5.80 96314.88 1.61081
2.476 13.598 457667, 9256« 45000. «800 %59, 5.39 85020.7% 1.6110
374 ®r¥®xx yCLECT END OPTION 1 ¥eFere
WT = «4STRTEHDE H = %5000, AM = .30000
TIME = 2.092% RANGE = 2671.7 FUEL = 6381.6

A S X X A O N I 2 T O I N R X X I A A o e Y N Y R Y AR T Y AR Y L AR I T R T Y ¥

CUMULATIVE CPU TIME = 50.%19 CPU TIME USED IN PREVIOUS TASK = 1.0720

RGSAVE

Tz WT H AM TAC+H++ FUFL RUN++» XNZZ E10 L(E11 OPTION

141 +4577E+06 «4S00E+0S .8000 «W127E-01 9256. 18.60 1.000 -0. 0. 1
UNPACK 151 51010 5 1 0 10 10. 7 ’
0. 9. 0. : 1.0000 200.00 51010 0. T 0. 1111112111
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NSEG TI ~-- AIRCRAFY PERFORMANCE PROGRAM oL/11777 18.01.42, PAGE At
TEST PROBLEM NO. 1
eesee TOTAL RANGE TO BE DETERMINED. ITERATE TO FIND WEIGHT AT END OF
esese CRUISEs NO IN=FLIGHT ENGINE SCALING REQUESTED.
SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY LINE
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/ORAG
CLIMS PATH HISTORY
TINE PANGE HEIGHT FUEL ALTITUDE MACH NO. Vv {(KNOTS) GAM70O NET THRUST SFC
0.000 0. 434156, 0. §5000. 800 459, -14,87 851, 3524 1.6015
214 1.6273 434151. S.176 %2373, «860 493, -93.49 981.8740 1.6124
476 3.7839 434104, 12.62 41431, «850 487, ~4.08 1064,500 1.6124
2748 5.9736 434136, 20.53 404388, o861 482, “4,02 1102.783 1.6092
1.027 8.1973 434127, 28.93 39546, 831 476, -3.96 1142.668 1.6059
1.314 10.456 434118, 37.86 38606, .821 470. -3.89 1183.934 1.5025
1.609 12.751 434109, 47.35 37662, .811 465. -3.83 1226,382 1.5994
1,913 15,083 434099, 57.45 36719. «800 859, -3.77 1269.450 1.5973
2,226 17,454 434088, 68.20 35777. .789 453. -3.74 1310.001 t.6010
2.542 19.822 434077, 79.45 34835, 775 4%7. -3. 74 1345,383 1.6133
2.864 22,198 434065, 91.30 33893, o761 Lyl. -3.72 1380.5643 1.6259
3.192 24,582 434052, 103.8 32950. oThB 435S, -3.71 1417.249 1.6381
3.525 26,975 434039, 116.9 32008. 738 528, -3.70 1454,877 1.6501
3.865 29.375 434025, 130.7 31066. 720 422, -3.69 1492.653 1.6623
4,210 31,782 434011, 185.2 30124, . 706 416, =3.68 1531.900 1.6740
4.562 344197 433996. 160.5 29182. «692 409, -3.67 1571.821 1.6858
4,921 36.620 433979, 1766 28239. «678 %02, ~3.66 1612.158 1.6974
S.288 39.009 433963, 193.6 27297, + 660 396, -3.6%4 1653.757 1.7088
S.661 41.486 433945, 211.5 26355, «650 289, ~3.63 1695.628 1.7212
6,043 43,930 433926, 230. 4 25413 . «636 382. -3.62 1739,559 1.7335
6,432 46,380 433906, 250.3 24470, «h21 375. -2.87 1784.762 1.7456
9.108 66.219 431087, 3069. 20000, 800 491, =2.12 43427.40 1.6567
39, wxwv¥x YCLECT END OPTION 1 ®¥¥rvy
LA = «43109E+06 H = 20000, AM = «30000
TIME = 2.5699 RANGE = 2890.3 FUEL = 23511.

e +EE HEE 4D

(2 BRI L NI AR I A Ll Ll LI AL E A A AR AR L S L A L L L B L L B XS A L L B L L R XL AL X

FEE L 3+ HEE S

CUMULATIVE CPU TIME = 544875 CPU TIME USED IN PREVIOUS TASK = 422420

RGSAVE

172 HT H AM TACH++ FUEL RUN+++ XNZ7 F10 E11 OPTION

161 + 4311E+06 «2000E+05 .8000 «1518 3069. 66.22 1.000 =-0. 0. 1
UNPACK 171 51040 5 0 19 10. 17

0. 0. g. 5.0000 1.0000 51019 2.9000 17 D. 1111112111
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NSEG II --=- AIRCRAFT PERFORMANCE PROGRAW

seses

TIME RANGE WEIGHT
0.000 Q. 425297,
235 1.9096 425279,
o7l 3.3088 425260,
«708 5.6978 425241,
<946 75769 426221 .
1.184 9. 4468 425200,
2. 425 11.308 425179.
1.666 13.160 425157,
1.909 15.006 425135,
2.1;3 16.843 425112,
24399 18.674 425088,
2.647 29.499 425064,
2.897 22.318 425039,
3.149 24,133 425013,
3.403 25.944 424987,
3.661 27.753 424960,
3.920 29.559 424931,
4.183 31.363 424902,
4.449 23.167 424872,
4.719 34,972 424841,
4.992 36.778 424809,
41, ¥ewrer YCLECT END OPTION 1
WT = 424817
TIME = 2.8051

+HE FEE HEE HEE HEE 4

CUMULATIVE

RGSAVE
IT2

CPU TIME

WT

181 «4248E+06 100

UNPACK
0.

191

360000

TOTAL RANGE TO BE DETERMINED,.

CRUISE.

TEST PROBLEM NO. 1

01/11/777

NO IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

FUEL
9.
18.22
37.06
S56.47
7642
96.95
118.1
139.8
16241
185.14
208.7
233.0
258.10
283.7
310.2
337.6
365.8
394,9
475410
456a1

488.3

rrvere
+06 H

R

ALTITUDE
20000.
190540,
18100.
17150.
16200.
15250.
14300.
13350,
12470,
11450,
105090,

9550.
8600.
7650,
6700.
5750,
4800.
3850,
2900.
1950.

j000.

= 1000.0

ANGE = 2956.5

18.01.43.

-4.68

-4.69

~h.72

b, Th

~4.76

~4.79

~4.81

~4.83

~4.85

~5.87

~4.89

-4.90

-6.91

-4.93

-4.93

~4,94

-4495

-4.95

~4.95

-4.95

-4.,95

MACH NO. V (KNOTS)  GAMTD
.800 431,
790 .87,
780 «82,
770 %78,
760 “Th,
750 469,
780 465,
730 “610.,
720 455.
710 459,
.700 4n6.,
690 un1,
680 436,
670 431,
660 426,
650 421,
<640 416,
2630 ag1,
620 406.
610 w01,
600 395.

AM = .60000
FUEL = 5789,9

ITERATE TO FIND WEIGHT AT END OF

NET THRUST
2475.285
2537.891
2601.232
2661.738
2722.210
2783. 849
2046.058
2906.717
2966.010
3025.317
3086.373
3148.514
3210.660
3274.118
3339,821
3402, 500
3470.574
3539,432
360R.524
3676.648

3751.970

PAGE 45

SFC
1.8497
1.8611
1.8668
1.8693
1.8717
1.8739
1.8761
1.8782
1.8805
1.8828
1.8848
1.8866
1.8885
1.8901
1.8914
1.8942
1.8961
1.8380
1.8999
1.901¢

1.9028

AR R R A AR I T L X L I X T o S o S O S Y S P Y A PR Y ¥ SV et

= 55.855
H
0. «6000
510190 5
1.8000

CPU TIME USED IN PREVIOUS TASK

AM
83

0.

TACH++ 3
21€E-01 483.3
1 9

0.

36.78

10

= - 94200

UFL RUN4++4 XNZZ

1.00n

19. 17

51010 3.0000

Et0 E1t OPTION
-0. 0. 1
17 a.

1111112112

43



NSEG IT --- AIRCRAFT PERFORMANGE PROGRAM

Q171777

TEST PROBLEM NO. 1

TOTAL RANGE TO RE DETERMINED.
CRUISE.

NO IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDF CLIMB PATH HISTORY

FUEL

TIME RANGE WEIGHT

0.0010 0. 422098, .
+12% «81157 422083, 16.87
257 1.6356 422068. 30.40
« 335 2.470% 422051, 46.63
«5410 3.3137 422034, 63.55
«691 4.1621 422017, 81.15
«849 5.0120 421999, 9%.42
1.613 5.8586 421980, 118.3
1.183 6.6960 6421960, 137.7
1.356 7.5175 421940, 157.6
1.533 8.3157 421920, 177. 8
1.712 2.0824 421900, 198.1
1.891 9.8091 421280, 218.3
2.067 10.487 421860, 238.2
2.238 11.110 421340, 257.6
2.402 11.67¢0 421822, 27641
2.557 12.164 421804, 293.5
2.700 12.590 421788, 309.6
2.830 12.948 421774, 224 .0
2.946 13.241 421761, 336.3
3. 047 13.475 421750, 348.0

43. ¥¥¥¥xx YCLECT END DPTION 1 rrexen

HT = «42175E+36 H
TIME = 2.9125 R

+HE HEE HEE A

CUMULATIVE CPU

RGSAVE

Tz WT

201 «L217E406

UNPACK 211
1.0000 1.

44

ALTITUDE
19000.
952,
905 .
AS7.
B10.
763 .
715,
667.
620.
572.
525.
477.
430,
382.
335,
28B.
240,
192.
145,
38.

50.

50,00

ANGE = 2993,

MACH NO.

.600
580
+560
25410
.520
500
480
J460
460
420

<402

«360
«3h0
.320
3040
«280
«260
«240
=220

.200

g aAM

3 FUEL

v

{KNOT S? GAMTD
395, -e5%
382. ~a55
369, =.54
256, ~e53
343, -.5%
330, “e53
317. -e53
303. -eB3
290, ~.5h
2r7. -.55
264, ~57
251, ~«b60
238, - 64
224, -+69
211, - 76
198, -.85
185, ~.94
172. -1.15
159, -1.39
145. -1.72
132. -1.91
20000
2719.9

18.01.45.

ITERATE TO FIMD WSIGHT AT END NF

NET THRUSY
3751.977
3724.630
3700.529
3677.655
3657.042
3638.289
3620.982
3606.709
3593.87h
3582.620
3574.206
3572.865
3572.869
I574.589
3577.744
X591.677
3572, 793
3563.511
36555.894
3541.093

3518.116

PAGF u6

SFC
1.9028
1.9060
1.9084
1.9104
1.9118
1.9126
1.9130
1.9126
1.9118
1.9106
1.2085
1.9049
1.9011
1.8969
1.8925
1.8881
1.8867
1.8859
1.8705
1.8764

1.8871

St AEF R O FEE O EFE O FRE OREE EHE FEE O BEE O HEE R BAE R R FEE SRR Y REE HRE EEE HEE AR RS b EE e

TIME = 564821
H
50.00 .2000
51210 S
ooeg «42178E+06

CPU TIME USED IN PREVIOUS TASK =

AM
«50

12,000

TACH++

78E-01 348.0

1 2
21,0090

FUFL
13.47

10

PUN#+ ¢

10.

51210 0.

«32400

XNZZ
1.003

€10
-0.

22

22

F11 OPTION
e 1

2.0000

1111112111



NSEG IT --- AIRCRAFT PERFORMANCE PROGRAM 91711777 18.01.46, PAGE 47
TEST PROBLEM NO. 1

esese TOTAL RANGE TO BE DETERMINED, ITERATE TO FIND WEIGHT AT END OF
sesee CRUISE. NO IN~FLIGHT ENGINE SCALING REQUESTED. :

INPUT TO LANDING CALCULATIONS

WING REFERENCE AREA (SF} SREF = 8983.300
FLAT PLATE AREA OF GEAR (SF) SPLG = 200.0000
FLAT PLATE DRAG COEFF QF GEAR CoPLG = «5000000 !
GROUND ROLL 800Y ANGLE (DEG} AG = «2500000
MAXIMUM GROUND ROTATION ANGLE (DEG) AMAXG = 20.00000
WING INCIDENCE {OEG} WINCID= -,.7000000
THEORETICAL WING ASPECT RATIO ARTHEOQ= 2.000000
WING LEADING FDGE SHEEP ANGLE (DEG) WSLEFC= 60.,00000
TOTAL LIFT LIFT CURVF SLOPE (PER DEG) CLATOT= «5200000E~-01
LIFT COEF AT ZERO ANGLE OF ATTACK cLe = T
WING TAPER RATIO TRATIO= «2000000
INDUCED ORAG FACTOR OFK = +1890000
GROUND ROLL FRICTION COEFFICIENT GRNDFL= «3500000
ORAG COEFF AT ZERO LIFY coa = .8600000E-02
HEIGHT AT START OF LANDING (L ®) WL = 421749.9
MAXIMUM GROUND ROLL (FT) IGNORED, IF ZERO XMAXG = 7500.000
FLAP SPAN TO EXPOSED WING SPAN RATIO BFORE X= .6600000
FLAPDEFLECTION (DEG) ’ FLAPOL= 45,00000
AVERAGE FLAP CHORD TO WING CHORD RATIO CFOCAV= .1500000
FLAT PLATE AREA OF DRAG CHUTE (SF) SPCHUT= 0.
FLAT PLATE DRAG COFFF DOF CHUTE COPCHT= 0,
LANDING THRUST (LB) FANL = 0.
QUTPUY FROM LANOING CALCULATIONS

MAXIMUM WING LIFT COEFFICIENT CLMAX = 1.104521
MAXIMUM WING PLUS FLAP LIFT COEFFICIENT CLMAXF= 1.420701
FLAP LIFT COEFFICIENT INCREMENT DFLCLF= .3161802
TOUCHDOWN WING PLUS FLAT LIFT COEFFICIENT CLTOF = «8573190
TOUCHDOWN BODY ANGLE (CEG) ATD = 1.173499
TOUCHDOWN WING LIFT COEFFICIENT CLTD = 18.83350
TOUCHOOWN SPEED (KNOTS) vTD = 108.5359
SPEED AT OBSTACLE (KNOTS) V59 = 119.3805
LIFT COEFFICIENT AT 08STACLE CL50 = «9693103
ORAG COEFFICTIENT AT OBSTACLE cose = «139334%
ORAG COEFFICIENT AT TOUCHOOWN coTp = 2098771
DRAG COEFFICIENT OF LANDING GEAR COLG = 21113115€-01
DRAG COEFFICIENT DURING GROUND ROLL cDG = «1983421E-01
AIR OISTANCE (FT) XAIR = 971.8735
RATE OF SINK AT 0OBSTACLE (FPS) rNS = 29.01376
FLIGHT PATH ANGLE AT OBSTACLE (DEG) GAMS) = 8,266815
GROUND ROLL DISTANCE (FT) X6 = 1444,639
POWER OFF STALL SPEFD (KNOTS) VSTAL = 98.64234
GROUND ROLL LIFT COEFTIICIENT CLG = -.2335179%E-01
DRAG COEFFICIENT OF THE CHUTE CDCHUT= 0.
45, #wverx YCLECT END CPTIOR 17 =ws¥¥yx

WT = «42175E¢06 H = 50.9080 aM = .20000

TIME = 2.9632 RANGE = 3006.8 FUueEL = 348,02

(IS BRI B L AR L A AL LA L AR S L L L A X I R L AL I AR I AR AT A A L R T A T L R L E N X L I R L 2 L X 0‘9‘*‘ +HEE HEE FEE HEE b

CUMULATIVE CPU TIME = 564925 CPU TIME USED IN PREVIOUS TASK = «80000E-0L

RGSAVE

171z WT H AM TAC++¢ FUEL RUN+++ XNZ2Z €10 E11 OPTION
221 «U217E+406 50.00 «2000 0. 0. 8. 1.000 0. 0. 17

a5



NSEG IT --- AIRCRAFT PERFORMANCE PROGRAM

WEIGHT
7500080,
745211,
736928,
733779,
720480,
714050,
697187
671715,
665056«
660884
476721.
473305,
466923
457667 .
434156,
431067,
425297,
624809,
422098,
'u217qo,

421750,

MAGH
.200
.253
508
600
800
.959

1.500

2,600

2.900

3.000

2.548
.300
800
.800
.300
.800
.800
600
600
«200

200

ALTITUQE
0.
S0.
3ooe.
5000.
21500,
29000.
40500.
52971.
57540,
653932,
65932,
2D90DD.
20000,
45000,
45000,
20000.
20000,
1000,
1080,
50.

50,

CRUISE.

TEST PROBLEM NO,
tOTAL RANGE TO BE DETERMINED.
‘N IN-FLIGHT ENGINE SCALING REQUESTED.

MISSION TIME HISTQRY

*er3r e TNCREMENTAL* ¥ 2 es

RANGE

I1.78
75.66
23.69
18.96
2324.78

173.09

36.78
0.00
13.47

.00

TINELHRS)

0,000
.083
.12
.085
.025
. 016
« 045
« 066
«015
«011

1,466
«2b%
.83
061
« 436
«152
.083
<083
- 024
.051
0,000

FUEL
0.
4789,
8283.
3149,
13298,
6431,
16863,
25472,
6659,
n171.
184163,
3416,
6382,
9256.
23511,
X069,
5790,
488,
2711,
ELY. 2

0.

RANGE

15.
2%,
56
131.
155,
174,
2599.
267 2.
2672
2690,
2890,
2957.
2957,
2992,
2993,

3007.

PAYLOAD =
FREERTERITOTALIFRIRE R RL
TIME(HRS) FUEL
.00 0.
.08 u789.
.10 13072.
.10 16221,
13 29520,
o156 35950,
.18 52813,
«25 78285,
27 84944,
28 89116,
1.74 273279,
2.01 2765695,
2.09 2e3077.
2.13 292333,
2.57 315844,
2.72 318913,
2.81 324703,
2.89 325191,
2.91 327982,
2.96 328250,
2.96 328250,

3007.

01711777

1

ITERATE TO FIND WEIGHT AT END OF

18.01.47.

OPTION
100

17

17

17

17

PAGE

49



01714777 (RC ICOPS INDEPNDT 6600C~131K 01/21/75F
17.56.49. ACCT - RATE IS EXCEEDED
17.56.49.6774105,

17.56.50. LRC COMPUTER COMP3EX
17456.50.J08,01,200,110000+5000. A4316 R
17.56.50. 4322 100732 BLDG 1247A CENT
17.56.50. USER. VAHL s WALTER A o009
17.56.50. 10600N 37350

17.56.50.FETCHs A4916,,BINARY, s MISSION,

1757401 TIME 8G ATTACH

17.57.25.MC 06 FUNCT REJ ADDR 10000000 ST 1215
17.57.35.MC 06 FUNCT REJ ADOR 10000000 ST t21s
17.57.43.MC 06 FUNCT REJ ADDR 10000000 ST 1215
17.58.34.MC 06 FUNCT REJ ADDR 10000000 ST 1218
17.58,36.MC 06 FUNCT REJ ADDR 10000800 ST 1215
17.58.38.MC 06 FUNCT REJ ADDR 10000000 ST 1215
17.58.40.MC 06 FUNCT REJ ADDR 10000008 ST 1215
17.59.10.MC 06 FUNCT REJ ADDR 10000000 ST 1215
17.59.12.MC 06 FUNCT REJ ADDR 10000000 ST 1215
17.59.14.MC 06 FUNCT REJ ADDR 10000000 ST 1215

17.59.15.MC 06 FUNCT REJ AODR 10000000 ST 1215
18.00.05. TIME EO ATTACH
18.00.06.END FETCH

18.00.,07.DROPFIL,DCNS,Z00KS,ZOUNDS,DAFILE,SCFILE.
18.00.10.MODEL.,

18.00.20.MISSION.

18.02.00.STOP 77

18.02.00. REWINOC(INPUT)

18.02.02. COPYCR{INPUT,DUMMY)
18.02.04.REWIND(OUMMY)
18.02.06. COPYSEBF (DUMMY,0UTPUT)

18.02.08,COPYSBF {INPUT,0OUTPUT)
18.02,11.SPPRINT(QOUTPUT, 3)

18.02.13. 0000341 0O/S CALLS
18.02.13.CPY 57.514099 SEC.
18.02.13.PPU 258.727336 SEC.
18.02.14.CRU 10 RESDURCE UNITS
18.02.14KHH 2.62 KILOWORD HOURS

19.25.07. GT741065. 3405 LINES PRINTED. LR21

FN
FN
FN
FN
FN
FN
FN
FM
FN
FN
FN

2%
24
24
2%
24

24
24
24
24
24

DY SEPRP

-

47



(1)

(2)

(3)
(4)

48

3.0 PROBLEM NO. 2 - MACH 14 HYDROGEN FUELLED TURBQJET/

SCRAMJET PROPULSION, RANGE DETERMINATION

3.1 Vehicle Characteristics

Turbojet propulsion, 4 engines (M = 0-4)

Scramjet propulsion, 4 engines (M = 4-14)

H, fuel (F/A =".0292)

2
M . = 14
cruise
Gross take-off weight = 7000,000 pounds
Operating weight empty = 200,000 pounds
Turbojet sea level corrected airflow = 1116.46 pounds/sec per engine

Inlet area = 78.26 ft2 per engine

Vehicle reference area = 10,000 ft?

Wing semi-thickness angle = 0°

60

Inlet initial wedge angle
Engine exhaust field pressure (pn) = free-stream static pressure (p_)

Total range to be determined

3.2 Mission Characteristics
Accelerating climb at max. power along prescribed path from M=.3, altitude
= 2000 ft. until q = 1500 psf reached (=M=1.4); no take-off calculation
Accelerating climb at max. power along constant q = 1500 psf path to M=14

(altitude = 116,978 ft)

Constant altitude, constant Cj cruise to operating weight empty = 200,000 #

Descent at max. L/D to M = .3, altitude = 2000 ft.



3.3 Probulsion Characteristics

Inlet capture ratio (A /A;) vs. Inlet flow field Mach number (Ml)

M, Ac/A;
0 ..5645
3.99 .5645
4.0 .73
5 .85
6 1.0

14 1.0

Inlet pressure recovery (Ptz/Ptl) vs. Inlet flow field Mach number (M;)

My Prs/Pey
0 .95
1.0 .95
1.3 .944
1.65 .928
2. . 907
2.4 .872
2.75 . 837
3.3 .772
3.9 .688
4.55 .590
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Turbojet corrected airflow (w“%:ﬂ vs. Inlet flow field total temperature (Ttl)
for base size engine

Ttl(oR) w Z%- (#/sec)
400 429
508.449 429
557 410
608 L 390
700 347
800 307
930 266
1000 246
1070 230
1130 219
1250 201
1340 191
1400 185

Turbojet gross thrust per pound of airflow (Fg/ﬁa) vs. Engine pressure ratio

(log10 PtS/PN) and inlet flow field total temperature (Ttl)

Log1g Pts/Py Ty, = OOR T¢; = 5000°R
-.04561 72.7 72.7
-.01728 84.48 84.48

50



Log 10 PtS/PN Ttl = 0OR Ttl = 5000°R
_jbé346 88.45 88.45
. 06145 97.22 97.22
.13862 106.15- 106.15
.23249 116.38 116.38
. 33806 127.95 127.95
.45332 144.34 144.34
.51348 150.0 150.0
.57426 154.02 154.02
.70114 161.47 161.47
.82769 167.69 167.69
1.14675 182.86 182.86
1.45332 198.69 198.69
1.48000 227.0 227.0
1.73957 232.73 232.73
2.00389 238.06 238.06
2.4000 246.0 246.0
Fg/wa (1bs/1b per sec)

Turbojet fuel-air ratio (wf/wa) vs. Inlet flow field total temperature (Ttl)

Ttl, OR Wf/wa
400 .0292
1200 .0292
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Scramjet performance (Isp) vs. Free-stream Mach number (M) and inlet flow

field total temperature (Ttl)

M o Tg; = 0 R o Ty, = 10000 °R
4 4030 4030
5 3380 3380
6 . . 2820 2820
8 2340 2340
10 1840 1840
12 1280 1280
14 700 700

Scramjet equivalence ratio (¢) vs. Free-stream Mach number M)

M_ ¢
4 1:0 )
5 1.0
6 1.0
8 1.0
10 1.0
12 1.0
14 1.0

Scramjet maximum airflow ratio (WRy .. /Wfu11 capture) VS- inlet flow field
inlet

total temperature (Ttl)

o . .
Ttl’ R (wRJmax/wfull capture)
inlet
0
10000
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Scramjet throttling table at cruise conditions (M=14); (FN/FNméx) VSs.
(SFC/SFC )
max
(FN/FNmax) (SFC/SFCmax)
0 1.0
. 3991 .7701
.45 .76
.5 .762
.55 .773
.7 .838
.9 .943
1.0 1.0
3.4 Trajectory Details
Trajectory segment (1) prescribed path follows:
M Altitude, ft,
3 2000
5 3700
.6 4700
7 5800
.75 6500
.8 7300
.85 8000
.9 8700
.95 9300
1.0 10000
1.1 11700
1.2 13700
1.3 15800
1.4 18000 (q_= 1450.9 psf)
1.5 20518 (g, = 1500 psf)
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3.5 Aerodynamic Characteristics

Linear aerbdynamics are based on the equations listed below.

i C, =C + K (C; - C
; Dy (Cy, Lo)

Cp = Cp,@ + (Cpy_g)
Meo Cp, CLo CLa=0 Cly K
0 .016 -.020 -.020 . 0450 .347
.52 .016 -.020 -.020 . 0450 . 347
.68 .016 -.018 -.018 .0455 .347
.80 .0173 -.017 -.017 . 0462 .347
1.0 .0263 -.015 -.015 .0473 .358
1.04 .0295 -.014 -.014 .0473 .360
1.12 .0298 -.013 -.013 .0472 . 365
1.2 .0255 -.011 -.011 .0464 .372
1.32 .0210 -.010 --010 . 0445 .390
1.48 .0192 -.008 -.008 .0415 .413
2.0 .0170 0. 0. .0350 .517
2.4 .0147 .005 .005 .0303 .590
2.8 .0132 .008 .008 .0275 .652
4.0 .0093 .010 .010 .0218 .808
5.2 . 0064 0. 0. .0182 .932
6.2 .0050 0. 0. .0162 .022
8.0 . 0045 -.008 -.008 .0143 .168
9,2 . 0045 -.010 -.010 .0136 .238
10.8 .0045 -.010 -.010 .0135 .270
15.0 .0045 -.010 -.010 .0135 .270
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NSEG II -~- AIRCRAFT PERFORMANCE PROGRAM

08714777

LRC TEST PROBLEM NUMBER 2 =-==~ NSEG III
TOTAL RANGE YO0 BE DETERMINED ~~ NO ITERATION REQUIRED
IN-FLIGHT ENGINE SCALING REQUESTED .

STCASE/TABSIZ/
TABLE SIZES FOR EACH TABLE USED IN THIS RUN

ATABLB(TS)
ATABS2(50)
ATABSS(50)
CLATAB(7S)
CLZTAB(7S)
ETABO3(15)
ETABOL(25)
ETABOS5 (30)
ETABD6(75)
ETABO7(10)
ETABOA (20}
ETAB09(30)
ETABL0(10)
MTABO1(500)
HTAB02(500)
END

$ CDO0 VS, ALT AND MACH

$ K21 VS, MACH ’

$ MIN DRAG CL VS MACH

$ LIFT CURVE SLOPE VS. ALT AND MACH

$ CL AT ZERO ANGLE OF ATTACK VS. ALY AND HACH

TOTAL TABLE SIZE FOR THIS RUN IS 1609

10.46044,

[P

PAGE
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NSEG

56

II === AIRCRAFT PERFORMANCE PROGRAM 0L/714/77 10.46.44.
LRC TEST PROBLEM NUMBER 2 .===-<« NSEG ITI

TOTAL RANGE TO BE DETERMINED == NO ITERATION REQUIRED

IN=-FLIGHT ENGINE SCALING REQUESTED

STCASE/DATAL/
LN ]
L1 R ]
eee DATA FOR PRINT-0UT CONTROL
IPDICN=1, $ PRINT DATA BASE DIRECTORY
IPDICN=0, ¢ DO NOT PRINT DATA BASE DIRECTORY
.9
ves CONTROLS PRINT OUT OF MISSION SEGMENTS
IPSEG=344v55698:94510000
av e
IPATMD=1, $ GENERATE TABULAR LISTING OF ATMOSPHERIC PROPERTIES
IPATHD=0, $ DO NOT GENERATE TABULAR LISTING OF ATMOSPHERIC PROPERTIES
IPTZIN=], $ DO NOT PRINT TERM ARRAY AS THE INPUT DATA IS PROCESSED
IPTZIN=1, $ PRINT THE TERM ARRAY FROM FILLT2
1DB8MHP=0, $00 NOT PRINT DUMPS DURING CLIMB
. AS THE INPUT DATA FOR EACH
. MISSION SEGMENT IS PROCESSED
IPENDS=0, DO NOT PRINT SCALED ENGINE DATA

$
IPENDS=1, $ PRINT SCALED ENGINE DATA
IPENDR=0, $ 00 NOT PRINT RAW ENGINE DATA
IPENDR=1, $ PRINT RAW ENGINE DATA
IPTZXX=1, 8 PRENT TERM ARRAY AS EACH MISSION SEGMENT IS STARTED
IPRGSV=1,= $ PRINT THE RG SAVE ARRAY FROM EACH MISSION SEGMENT

ase TAKE-QFF AND LANDING DATA
AL R
SPLG =200.0+8% FLAT PLATE AREA OGF GEAR (SF)
COPLG =0.5,+8 FLAT PLATE ORAG COEF OF GEAR
AG =e254+% GROUND ROLL BODY ANGLE (DEG)
AMAXG =12.0,% MAXIMUM GROUND ROTATION ANGLE (DEG)

DFK =0.189,% INDUCED DRAG FAGTOR
XMAXG =7500.0+,% MAXIMUM GROUND ROLL (FT} IGNORED, IF ZERO

BFOBEXz0.66,8 FLAP SPAN TO EXPOSED WING SPAN RATIO
SPCHUT=0.0+$ FLAT PLATE AREA OF DRAG CHUTE (SF)
COPCHT=0.0,% FLAT PLATE DRAG COEFF OF CHUTE

GRNDFT=0.025,% GROUND ROLL FRICTION COEFFICIENT TAKE=-OFF
FLAPDY=2040,$ "FLAP DEFLECTION (DEG) TAKE-OFF

GRNDFL=,35+% GROUND ROLL FRIGCTION COEFFICIENT LANDING
FLAPDL=45.0,% FLAP DEFLECTION (DEG) LANDING :
FNL =0.0+% LANDING THRUST (LB)

o LOW ASPECT RATIO TAKE-DFF VALUES
CLATOT=0.045, S$TOTAL LIFT GCURVE SLOPE (PER.DEGREE)
WINCID=~0.7y, § WING INCIDENCE AT ZERO ANGLE OF ATTACK
CL0=0,0, SLIFT COEF AT ZERO ANGLE OF ATTACK

ARTHEQ=2.0,% THEORETICAL WING ASPECT RATIO (SPAN®*2/SREF)
AMAXG =20.0,8% MAXIMUM GROUNO ROTATION ANGLE (DEG)
WSLEFC=60.0,% WING LEADING EDGE SWEEP ANGLE (DEG)
CFOCAV=.15,% AVERAGE FLAP CHORD TO WING CHORD RATIO
CDo =0.0086, $ DRAG COEFF AT ZERO LIFT
TRATIO=,20.8% WING TAPER RATIO

oo ®

eos GENERAL DATA

PAGE
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NSEG II --- AIRCRAFT PERFORMANCE PROGRAM BL/146r77

LRC TEST PROBLEM NUMBER 2 ' ~==== NSEG III
TOTAL RANGE TQ BE DETERMINED ~- NO ITERATION REQUIRED
IN-FLIGHT ENGINE SCALING REQUESTED

GLEVEL=1.0,
AVOID1=0,
AVOID2=0,
AMTO=.2,
HT0=50.»
PSET=1,
HI=0.0,
HF=40000.0,
AMI=0.2¢
AMF=0,825,
HO=0.0,
HE=35000.0»
AMS=0,29,
AME=0.767,
LN ]
ese
e AERG DATA
CLMAX=,8y
RCSC=100.04
INDAER = 9,
CASE = 1, SSINGLE SYSTEM

INDAGH = L,
INDAS2 = 1,
INDASS = 1,
INDCLA = 1,
INDCLZ = 1,
TA4EX = 24

IA46Y = 20,
ICLZX=20,

ICLZY = 2
ICLAX = 20,
ICLAY = 2,

ATABL4S = 049500000, $ ALTITUDES FOR CDO
Deve529e68r08rlovlellinlel12910291032¢10lB892c92eky2e8s40v $ MACHS
502966298439¢291048415.,

9016940169 40263001690016550165201733001739.0263940263»
@02954402955¢0298+.02984.0255420255+402105.0210,
0019290019250017900179001470e081479e01325001324.0093,,0093,
¢ 00649 0064900055005+ 0045500045900045,5.0045,
« 0045y 4 00454.0045940045,
esssCL FOR MIN ORAG VS. MACH
ATABS8 = 2D 30e9~e0290529=0029068y=00180e89=-c0179L0s=e01591,04,
~e014910120=001391e29=001101a329=e0191ab8s=000892:404»
2al9e005920B8900083h0ye01950290095620009809~0008+9.24~001,
10489=e01915.59=+01,
sessK21 VS. MACH
ATABS2 = 20 90090347 90529e347306Bse3479e89e3479109+358y
1004903691012 036551029e372910325043991 084,413,
2o9e5170204965952:8906529%09.808454224932,
6029200229809 1a168+302910238910e891e27915091427,

CLATAB = Be9e529e685e8elaslallylel2vle2r1e3291c48e2:0204y $MACHS

2080409502960 298464925104891540

104645,

PAGE
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NSEG

58

II === AIRCRAFT PERFORMANCE PROGRAM 01714777 10.46.46.

LRC TEST PROBLEM NUMBER 2 ==~-== NSEG III
TOTAL RANGE TO BE DETERMINED == NO ITERATION REQUIRED
IN=-FLIGHT ENGINE SCALING REQUESTED

0evy5000004, SALTITUDES
TR} ALT = 0.
008500 045s e 045590046290 04739004739 e0472y20464ya0UL5,
04155 00359e03035002755¢0218+401825401624a0143,
e0136900135,,0135,
esss ALY = 500000,
0045900459 c0U559e046290047 390047300 047294046k9.0445,
e 0415540359003035.0275+00218+00182+.01625.0143,
00136940135400135,
CLZTAB = 0e9e5290680e801091allp1e12¢2029103251048+20920ky $MACHS
2894095029602+ 809902910e84+154
0es50000040 SALTITUDES
e ALT = 0.
~e025=¢02¢~30184200179=¢02155s=002lbyp=e0139=a012y~eB1»
~e008y 0aye00550008¢0019000009-0008s=00Ls=e01ls=e01,y
ans ALT = 500000.
= e0292e029=e0184=00179=e0159~a014s=00139=4011+=a01,
~e008¢009e0052¢00890025009009=e0089~0010-elio=s01,

INDEOL = O,
INDEO2 = 0,
INDEO3 = 1,
INDEOL = 1,
INDEOS = 1,
INDEOS = 1,
INDEOT = 1,
INDEOS = 1,
INDEDY = 1,
INDELO = 1,
IEG3X = 6y

ETABB3 = Be93e9994e 959609100
e5645+ 0564550739 085010sl0y
TIEO4X = 10,
ETABOY = Deple910391665520926842¢75430393:994455,
09550955 e94490a9289493077e8724e8379477246885459,
IEOSX = 13,
ETABOS = 400e9508¢449955709608¢4+700498000y930es10004+10704,
1130,+12500 91340041400,
42909429 94100339003 347¢930709266092464923049229»

2016919109185,y
TEDBX = 24
TED6Z = 18,

ETABOGE = 0.550000»
~e04561s=001728,200346y.061455.138625023249+.,33806,
e 4533290513483 5742690 7012490827699+ 1467551445332,
1¢4891.73957,2.0038952.%,
T202e72:29840k8,84,48,088,45,88,45497.22,97,22,
106015+1060150116038,116.38,127.95,127.95, .
1840340 14003491500+150.91544024154,.02,161.47,161.47,
167069¢167.69:182.864182¢865198.599198.69922749227 ¢+
2320739232a73+238.069238,0692464+24640

IEQ7X = 2,

ETABO? = 400491200,

PAGE
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e,

aae one LR X ] LE R J
s MAX. THRUST (CASEN = 1)

NSEG II =-=~~ AIRCRAFT PERFORMANCE PROGRAM 0714777 10.46.48.

LRC TEST PROBLEM NUMBER 2 -=-== NSEG III
TOTAL RANGE TO BE DETERMINED -~ NO ITERATION REQUIRED
IN=FLIGHT ENGINE SCALING REQUESTED

« 01292440292,

TIEOSX = 8,

ETABUS = 02903991 0e4590592550¢7ve9210s
Love?70000760076290773948384509% 3014y

IEOSX = 7

ETABO09 = Lee5a06e08a9llavl2aolisey
#030093380092820092340491840491280447000»
1.'1.'1"1.'1.‘1.’1.'

IEL10X = 2

ETABLO = 0.9100608.0
Lesley

ATMOSPHERIC DATA
INDATNZO,
INDATM=3,

s DATA FOR USER SPECIFIED TEMPERATURE PROFILE

NHG=11,

HG==16404409 0s00 36089,01y 6561701, 104987,0, £54199.,01,
17060400ty 200131.01s 259186401y 291160.01, 295276.01,

TH=577.184 518.68, 389.98, 369.98, L11.58, 487.18, 487.18,
4S54o78y 325,18, 325,18, 379.18,

PM=3711,0839¢ 0e0v 0s0s 0e0y 0.0s 0.05 0e0y 0e0y 0o0y Da0s Ools

THRUST DATA

FF=0.0, $ FUEL FLOW ADDITIVE FACTOR FOR RESERVES
FPOL=1.0,
FFLMIN=0.001,
SFCFAC=1.05, $ SFC MULTIPLYER FACTOR
NUMENG=4 $ NUMBER OF ENGINES

TSIZEF=1.0,
THRMIN=0.1y

INDECL = O«
INDEO2 = 0

»
eon SPECTAL INPUTS FOR DUAL ENGINE OPTION

TMINTJ=0,01,

TMINRJ=0,01,
DELIN = 6.0 »

IPDENG=0, SNULL DIAGMOSTIC PRINT IN ENGINS ROUTINE
DELHNG = Q0o
AMINRUY=3,99, $ MINIMUM RAMJET OPERATING MACH NUMBER
AMAXTY = Lol $ MAXIMUM TURBOJET OPERATING MACH NUMBER
SREF = 10000.. $ WING AREA FOR TAKEOFF AND LANDING
XQSW = 100004, $ IN-FLIGHT WING AREA

BAREWT=327100.0, $ AIRCRAFT BARE WEIGHT

OME=200000., $ OVERALL WEIGHT EMPTY
PLWINT = QO $ INTERNAL PAYLOAD WEIGHT
AMLIM = 1h4e5, $ MAXIMUM MACH NUMBER PLACGARD
QLIM = 2000., $ MAXIMUM DYNAMIC PRESSURE PLACARD

PAGE
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NSEG II --- AIRCRAFT PERFORMANCE PROGRAM llllhl?? R T S SO S ‘PAGE 6

LRC TEST PROBLEM NUMBER 2 ====- WSEG IIT ., - .
TOTAL RANGE TO BE DEVERMWINED -=-. NO . ITERATION REQUIRED
IN~FLIGHT ENGINE SCALING REQUESTED

CLMAX=1,0o $MAX LIFT COEFFICIENY

CLC=.0%, SCRUISE LIFY COEFFICIENT FOR RAMJET SCALING

BARENT = 200000.,

WT = 7800004,

HGTO = 700000,

WL = 200000.y

W0 = 7080000.,

AINLET = 78,26, 3SFTI®*2
ALPLIN=65,0, $ MAXIMUM ANGLE OF ATTACK IN DUAL ENGINE OPTION

IEOP=2, ¢ COMBINATION ENGINE OPTION~-RAMJET AND TURBOJET
IASCAL=1, SAUTOMATICALLY SCALE ENGINES DURING CLIMNB
END



NSEG IT === A!RCRIFY PERFORHANCE PROGRAM 01714777 ) 100 56.50.

LRC TEST PRO!LEN NUMBER 2 ~==== NSEG III
TOTAL RANGE 7O BE DETERMINED =- NO ITERATION Rsnumsn
IN-FLIGHT ENGINE SCALING REQUESTED

TEST PROBLEM 2 == NSEG III

sese
YT
SEGMENT (2) , OPTION(21)
Y ENGINE SCALING OPTION
PROPULSIVE MODE = DUAL
SCALE TURBOJET == SEALEVEL CORRECTED AIRFLON = t116.46. (LB/SEC)
CRUISE MACH = 14.y CRUISE ALTITUDE=116978.»
AERO OPTION=i, .
END - . . N S . Co
1, 0000 0. 14.000 1116.5% «11698E+06- - ‘qlﬂﬂﬂ - 1Y = T 21 0.
ese DU o ST . e
YY) - ’ - T '
-  SEGMENT(3),OPTION(13)
NEW.MACH = .3,
NEW ALTITUDE = 2000,
END
«30000 2000.0 0. Oe : [ 51000 O, 13 0.
ragee .
SEGMENT (k) OPTION (1)
FLY LINEAR® MACH=-ALTITUDE PATH
END MACH NUMBER = .63
END ALTITUBE = 4700,
PROPULSIVE MOODE = DUAL
THRUST = MAXTMUM AVAILABLE

END
«60000 4700.0 0. s.0000 [ Y 51100 0. 1 0.
ases
SEGMENT (5) .OPTION (L)

FLY LINEAR MACH=ALTITUDE PATH
END MNACH NUMBER = 1.0,
END ALTITUDE = 100004,
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM AVAILABLE
END
1.0000 10000, 0. 4.0000 0. 51100 0. 1 0.
eyl
SEGMENT (6) , OPTION (1)
FLY LINEAR MACH-ALTITUDE PATH
END MACH NUMBER = 1.5,
END ALTITUDE = 20518.,
THRUST = MAXTHUM AVAILABLE
PROPULSIVE MOOE = DUAL
END
1.5000 20518, Qe 4.0000 0. 51108 0. 1 0.
SEGMENT (7), OPTION (22},
sessse LOOP BACK TO USE SCALED UP ENGINE
START LOOP AT BEGINNING OF SEGMENT(3)
FINISH LOOP AT END OF SEGMENT(6)
NUMBER Of YTERATIONS=1,.,
END

Q. 0. Q. 3.0000 6.0000 51100 Q. 22 1.0000

PAGE .12
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NSEG II —--- AIRCRAFT PERFORMANCE PROGRAM : 01716777 T 10.46.51.

LRC TEST PROBLEM NUMBER 2 <=-== NSEG III
TOTAL RANGE TO .BE DETVERMINED == NO ITERATION REQUIRED
IN~FLIGHT ENGINE SCALING REQUESTED

seen
SEGMENT (8) ,OPTION(1)
FLY CONSTANT Q PATH
END MACH NUMBER = 6,256¢
END MACH NUMBER = 8,0,
END ALTITUDE = .92000..
END MACH NUMBER = 1hes
END ALTITUDE = 116978.,
THRUST = MAXTMUM AVAILABLE
PROPULSIVE MODE = DUAL
END

14.000 «11698E+06 0. 5.0000 0. 51100 0. 1 0.

LR R X ]
SEGMENT(9),OPTIONIG),
NUMBER OF INTEGRATION STEPS = 10,
END WEIGHT =200000., POUNDS
CRUISE AT CONSTANT LIFT COEFFICIENT
THRUST = THRUST REQUIRED
PROPULSIVE MODE = DUAL
END
Ce 0. «20000E+06 0. 0. 51010 1.0000 6 0.

sees
SEGMENT(10), OPTION(1)
USE MAX L/D AS BASIS FOR SELECTION
SEARCH AT CONSTANT SPECIFIC ENERGY
PROPULSIVE MODE = DUAL
THRUST = MINIMUM ALLOMABLE
END MACH = +3,
END ALTITUDE = 20004,
ENG MISSION
«300080 2000.0 3.0000 1.0000 0. 51210 0. 1 0.

NSEG IT === AIRCRAFT PERFORMANCE PROGRAM CL/L4/77 10.46.51,
LRC TEST PROBLEM NUMBER 2 ====- NSEG III

TOTAL RANGE TO BE DETERMINED -- NG ITERATION REQUIRED
IN=-FLIGHT ENGINE SCALING REQUESTED

RUN
END OF NSEGII INPUT FOR CURRENT CASE, 0 INPUT ERRORS DETEGCTEOD.

62
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. TURBOJET PERFORMANCE (PER ENGINE) AT SEA LEVEL STATIC CONOITIONS

TURBOJET GROSS THRUST = = = = @ = = = « « 87305.4 LB}

NET THRUST IN FREESTREAM DIRECTION <« - = 87305.4% ({1

AIRFLON RATE =~ = = = = = = = o = = = == 1060.64% (LB/SEC)

FUELFLOM RATE = = = = =« o = o = = = = = = 30.9706 (LB/SEC)

SPECIFIC FUEL CONSUMPTION = = = = = = = = 1.27706 ((LB FUEL/HR}/LB THRUST)

BASE ENGINE SCALING FACTOR = = = = = = = 2462695 (NO UNITS)

MAXINUM ATRFLOW RATE OF BASE ENGINE ~ = 425,000 (LB/SEC)

PRESSURE RATIO (PT3/PN) = = = @ = = = =« = +950000 (NO UNITS)

ANGLE OF ATTACK = = = = = = = = = = = =« « {, (DEGREES)

WING HALF ANGLE™ = = = = = = « = = = = = =« [, (DEGREES)

INLEYT WEDGE ANGLE= = = = = = = = = = = =« ~ §,00000 (DEGREES)

SCALING CORRECTED AIRFLOW RATE = = = = = = 1116446 (LB/SEC)

LIFT COMPONENT OF ENGINE FORCES = = = = = 0, s

ENGINE SCALING COMPLETED
24 ®HSEBE XCLECT END OPTION 21 e¥sees

WY = «70000E+06 H = 50.000 AN = «20000
TIME = 0. RANGE = 0. FUEL = 0.

EPF FHE B FEE HEE RS PR FEE HRE FEE AEE AT FEE FET RAE L R FEE AR A A FEE BEE HEE 4 HEE BEE G464 e

CUMULATIVE CPU TIME = 4.2030 CPU TIME USED IN PREVIOUS TASK = 4.2030
RGSAVE R
irz nr H AM TACH++ FUEL RUN&++ XNZZ E10 E11 OPTION
11 «7000E+06 50.00 2000 0. 0. 0. 1.000 =-0. 0. 21
UNPACK 21 51000 5 1 0 [ 0. 13
«30000 2000.0 O 0. 0. 51000 0. 13 0. 11211111141

63



NSEG 'II === AIRCRAFT PERFORMANCE PROGRANM 01/34/77 S 10.47.00. PAGE kY4
LRC TEST PROBLEM NUMBER 2 ~-==~ NSEG III

TOTAL RANGE TO BE ODETERMINED == NO ITERATION REQUIRED
IN~FLIGHT ENGINE SCALING REQUESTED

LINEAR HACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WEIGHT FUEL ALTITUDE MACH NO. vV (KNOTS) GAMTD NET THRUST SFC
0.080 0. 700000 Qe 2000. «300 197, 5471 319154.6 1.3776
«066 22225 699513, 486.8 2135, «315 207. 5.82 319754. 4 1.3758
127 «43592 699066, 933.3 2270. «330 216, 6401 320922.4 1.3719
o184 « 64399 698650, 1350. 2h05. o345 226. 6e14 321993.7 1.3687
«238 «84853 698257, 1743, 2540. «360 236, 6423 322995.2 1.36640
«288 1.0510 697883, 2117. 26754 375 246, 6427 323989.9 1.3637
«337 1.2525 697525, 2475, 2810. «390 255. 6.29 325015.1 1.3615
3847 1.4538 697181, 2819. 29454 o405 265, 6029 326102.2 13591
429 1.6556 696847, 3153, 3080, «420 275. 6.27 327326.6 1+3567
472 1.8582 696523 3477, 3215, o435 284, 6423 328655.7 143543
«515 2.0620 696207« 3793. " 3350, <450 2%4. 6419 330079.8 1.3517
«557 2,2675 695398, 4102. 3485, 465 304, 6e1l 3316054 143490
597 2.4T747 695595, 4405, 3620. o480 313. 6.09 333237. 4 1.3461
«637 2.6840 695298, 4702 3755. <495 323, 6403 334986.9 143431
«676 248954 695006, 4994, 3890. «510 333. 5496 336882.2 1.3398
o714 3.1092 694718, 5282, 4025. " «525 3420 5490 338858.2 1.3364
o751 3.3255 694433, 5567 4160 5410 352, 5.82 340561.9 1.3343
-789 3.5448 694152. 5848, 4295. «555 361, Se7h 342053.9 1.3332
«825 37673 693873, 6127« 44306 570 371. 5.66 343698.8 1.3320
«861 3.9930 693596. 6404. 4565+ «585 388 5.58 345493.3 1.3305
+897 442220 693321, 6679, L700. «500 390. 5450k 347385.1 1.3288
4, ®¥s¥¥® YCLECT END OPTION 1 ®xvves
WT = +69332E+06 H = 4700.0 AM = «60000
TIME = O« RANGE = 0. FUEL = 0.

(I AT BRI BRI ENE LI IR I L AR R IRl AR LS AR I AR Rl AR I BRI 2 RIS B L BRI B LS LI B L S AL L AR L R LS L 2 AR S 2 B L L L B L L X A 2L

CUMULATIVE CPU TIME = 5.3210 CPU TIME USED IN PREVIOUS TASK = 10340
RGSAVE
IT12Z HT H AM TAC+++ FUEL RUN+++ XNZZ E10 E11 OPTION
31 «6933E+06 4700, «6000 «1495E~01 6679 he222 1.000 -0, De 1
UNPACK L3 51100 S 1 1 L} De 1
1.0080 10000, 0. 4.0000 0. 51100 0. 1 0. 1111111111



NSEG II =~=- AIRCRAFT PERFORMANCE PROGRAM

TIME
0.000
«053
«106
-« 158
«209
260
«311
- 362
o412
o462
513
«563
«616
«669
725
783
«843
+906
«972
1043

1.119

5. ®¥¥e®% XCLECT END

$EE 5T H2E 444

CUMULATIVE CPU

RGSAVE
ITz

41 +6842E+06

UNPACK
1.5000

AL/714777

LRC TEST PROSLEM NUMBER 2 =--=- NSEG III
TOTAL RANGE TO BE DETERMINED -- NO ITERATION REQUIRED
IN=-FLIGHT ENGINE SCALING REQUESTED

MACH

LINEAR HACH
RANGE HEIGHT FUEL ALTITUDE
0. 693321,  Oe 4700,
°34942 692911, 10,7 4965,

«70553 692504, 817.6 5230,
1.0683 692100, 1221. 5495,
14377 691699, 1622, 5760,
1.8143 631300, 2021, 6025.
2.2009 690901, 2420, 6290,
2.5959 690502, 2819, 6555.
3.,0003 690102, 3220, 6820,
34160 689700, 3621. 7085,
3.8387 689296, 4025, 7350.
4.2785 688885, 4436, 7615,
4. 7407 688461, 4860, 7880,
5.2279 688022, 5299, 8145,
5.T431 687564, 5757. 8410,
62901 637086, 6235, 8675,
6.8732 686584, 6737, 8940,
744976 686053, 7268, 9205.
8.1700 685489, 7832, 70,
8.8986 684386, 8435, 9735,
9,6938 684235, 9086, 10000,

OPTION 1 sevvss
Wr = L6B42LE+06 H = 10000,
TIME =  L14954E-01 RANGE =  &,2220

LA

51
20518.

TIME =

51100
0.

644430

H
«1000E+05 1.0000

THE LEE FEE HEE HEE HEE P

+4 444

4 44 FEE 2 E L HHE AL FEE HEE 2R R A0

NO. - v
«6010
«620
o640
«660
«680
+700
o720
oTho
«760
780
+800
«820
+840
«860
«880
«900
«920
+940
+960
«980

1.000

AM =

FUEL =

CPU TIME USED IN PREVIOUS TASK =

AM
18

4.0000

TACH+++
B4E-01

9086.

FUEL

RUN+++
9,694

n.
51100 0.

ALTITUDE CLIMB PATH HISTORY

(KNOTS)
390.
403,
615,
k28,
hhle
453,
#66«
478,
490,
503.
515.
528.
540.
552.
565,
577.
589.
601.
614
626

638.

1.000
6678

1.1220

1.000

10.47.02.

GAM7D

o0
-8

XNZZ

7ot
7.04
591
6.79
6466
6.52
5437
6.22
6.08
5.9
5.76
5.52
5.25
4.97
4.70
bol42
4al3
3.85
3.57
3.28

3.14

E10
-0.

NET THRUST
3647618.7
349199.7
351299.8
353536.9
355953.8
358621.2
3615197
364532.0
36776147
370966.8
374396.0
378105,7
3819641
386114.8
390367.9
394895,5
399598,0
#04558,2
409690.9
415103.7

420716.2

E11 OPTION
0. 1

PAGE 18

SFC
1.3287
1.3263
1.3233
1.3200
1.3165
1.3125
1.3082
1.3037
1.299%
1.2952
142907
1.2858
1.2808
1.2754
1.2699
1.2641
1.2582
1.2520
1.2656
1.2390
1.2322

+4F F44 R 4

1111111112
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NSEG II ==~ ATRCRAFT PERFORMANCE PROGRAM 017146777

LRC TEST PROSBLEM NUMBER 2 ===«= NSEG III

10.47.04.

TOTAL RANGE TO BE DETERMINED -- NO ITERATION REQUIRED

IN-FLIGHT ENGINE SCALING REQUESTED

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE HEIGHT FUEL ALTITUDE MACH NO. V (KNOTS)
g.000 Be 684235, Oe 10000, 1.000 638.
«135 1.4513 683065, 1170, 10526, 1.025 653.
«353 38490 681169, 3066, 11052, 1.050 667.
« 718 7+9494 677985, 6250, 11578. 1.075 682,
1.681 19.036 663529, «14T1E+05 12104, 1.100 696,
2.298 264279 664088, «2015E+05 12623 1.125 Ti1.
11.826 140.48 579686, «1045E+06 13155« 1.150 725.
11.993 142446 578115, «1061E+06 13681, 1.175 739.
12.325 146.59 574851, «1094E+06 14207« 1.200 754,
12.704 151.39 571107, «1131E406 14733, 1.225 768.
13.157 157.25 566604, =11 76E+06 15259, 1.250 782,
13.678 164410 561403, «1228E+06 15785, 1.275 796.
14,227 171444 565902, «1283E+06 16311, 1.300 810.
14.592 176440 552220, +1320E+06 16837. 1.325 824,
14.674 177.48 551425, +1328E+06 17363, 1.35¢0 837.
14.736 178440 550756, +1335E+406 17888, 1.375 851.
14.796 179.25 550150, +1341E+06 18414, 1,400 865,
144850 180403 549591 . «1346E+06 18940. L.425 a79.
14901 180.77 549071 . «1352€+¢06 19466 1.450 892,
144948 181447 548581, «1357€+06 19992. L4475 906.
14,993 182,15 ShBLibk. +1361E+406 20518, 1.500 919.
Ge WEBEES YCLECT END OPTION 1 sevess
L} = +54811€E+406 H = 20518. AM = 1.50
TIME = +»33597€-01 RANGE = 13.916 FUEL = 9086

(2 BRZ L BRI L ERILI RIS I TR BRI AR X R LA NE S E R L 1 N 1 L

CUMULATIVE CPU TIME =  8.1610
RGSAVE
117 WY H

51  .S5481E406  .2052E+05  1.500
UNPACK 61 s1100

0. 0. 0.

66

CPU TIME USED IN PREVIQUS TASK = 1.7180
AM TAGH++ FUEL RUN#++
22499 »1361E+06 182.1 1.000
1 1 0 0.
3.0000 6.0000 51100 0.

GAM7D

ol

XNZZ

22

3.41
2eT4
1.64
«83
«57
«36
1.27
1.85
1.12
« 94
78

E10
=0

22

NET THRUST
420720.7
406126846
391958.1
378256.8
365002.1
373625.3
367883.3
377820.5
36434142
352452.7
341529.6
332105.0
323898.5
411785.5
441832.1
559959.2
473315.1
485685.2
497009.9
5066748

515090,7

E11 OPTION
0. 1

1.0000

PAGE 19

SFC

1.2322
1.26019
13340
103883
144450
14189
1.5308
1.5573
1.6230
1.6864
17486
1.8073
1.8627
1.4722
1.3792
1.3311
1.2991
1.2722
1.2489
1.2310

1.2169

(Z2BE T2 BRI BRI B T BRI R LI AR I AR BRI LI B L B IS LS B IS I L L 21
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NSEG II ~~- AIRCRAFT PERFORMANCE PROGRAM 01716777

TIME
0.008
« 055
106
«154

«200-
«243..

285
« 325
« 364
o&02
» 439
e 475
«510
«Shiy
«578
«612
o641
«676
«708
«T4O

o771

9, wwserx XCLECT END

44 FEE 25 et

LRC TEST PROSLEM NUMBER 2 ===== NSEG III

10.47.07.

TOTAL RANGE TO BE DETERMINED -~ MO ITERATION REQUIRED

IN=FLIGHT ENGINE SCALING REQUESTED

LINEAR MACH ALTITUDE CLINB PATH HISTORY

RANGE WETIGHT FUEL ALTITUDE  MAGH NO.  V (KNOTS)
0. 700000, 0. 2000, .300 197,
.18428 699555, ko ? 2135, «315 207,
$35311 699143, 857.2 2270, «330 216,
53874 698755.  1245. 2405, 345 226,
o71245 698388, 1612, 2540. .360 236,
88525 698036  196&. 2675. «375 246.
1.0579 697698, 2302, 2810, <390 255,
1.2309 697372.  2628. 2945, 405 265,
1.4047 697055, 2945, 3080, 420 275.
1.5795 696747,  3253. 3215, 435 284,
1.7558 696446, 3554, 3350. 450 294,
1.9336 696151« 3849, 3485, <465 304,
2.1132 695862, 4138, 3620, 480 313,
2.2947 695578, 4422, 3755. <495 323,
2.4781 695299, 4701, 3890, .510 333.
2.6637 635023,  4977. 4025, .525 342,
2.8514 694752, S248. 4160, 540 352,
3.0418 694482, 5518, 4295, +555 361,
3.2350 694216,  ST784. 4430, 570 371.
3.4309 693951, 6049, 4565, +585 381.
3.6296 693688, 5312, 4700. 600 390,
OPTION 1 ssvews
Wt = .69369E+06 H = 4700.0 AN = .500
TIME = 0. RENGE = 0. FUEL = 9.

CUMULATIVE CPU TIME

RGSAVE
112

31 «6937E+06

UNPACK
1.008D

= 9.3930
HT H
4700, «6000
41 51100 5
10000, 0o

CPU TIME USED IN PREVIOUS TASK = 1.1220

AM TAC#++ FUEL RUN#+++
«1285E-01 6312, 3.630 1.000
1 1 0 0.
4.D000 1 51100 0.

GANTD

XNZZ

be 87
6.97
Tolke
Te2h
T30
T.33
7.32
T+30
Te26
T.21
T.15
7.08
7.01
6494
6.86
678
6470
6.60
6.51
6442
6.38

ELD
=0a

NET THRUST
3509741
351678.2
352948.4%
354121.3
355217.1
356307.8
357432.5
358625.7
359970.5
361430.6
362995.5
364672.2
366466.0
368389,3
370472.9
3726454
374518.5
376158.9
377967.5
37994046

382020.8

E411 OPTION
0. 1

PAGE 22

SFC
1.3776
1.3757
1.3718
1.3686
1.3660
1.3636
1.361%
1.3590
13567
13542
1.3517
143490
1.3461
143431
1.3398
1.3363
1.3343
1.3332
1.3320
1.3305

1.3288

(LR EE 2L L A I L AR B AL AR AL AR L BRI AL L A AL AR LA R LI BR L S L L R AL R XL AN R L BT L I L L L L L
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TIME
g

NSEG II =-=~ ATRGRAFT PERFORMANCE PROGRAM 01714777

«000
2046
«092
«137
+182

«226

10, ®*es®» YCLECT END

«269
«313
«356
+»399
o4k
«486
«530
«575
«621
«669
.T18
«769
«821
«876

2934

LRC TEST PROBLEM NUMBER 2 =~===- NSEG III

10.47.09.

TOTAL RANGE 70 BE DETERMINED ~- NO ITERATION REQUIRED

IN-FLIGHT ENGINE SCALING REQUESTED

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE WEIGHT FUEL ALTITUODE MACH NO. V (KNOTS) GANT7D
C. 693688. Oe 4700. «600 390. 8.19
«30268 693296, 392.2 4965, «620 403, 8.12
+61095 692908, 780.5 5230. 640 415, 7.98
« 92473 692523, 1165, 5495, 660 L284 T.84
1e2440 632141, 1547, 57604 <680 hbl, Te70
1.5696 691762, 1927. 6025. «700 ¥53. 7455
1.9021 691383, 2306, 6290. o720 466, Te39
2.2418 691004 26864, 6555, oThO 478, Te26
2.5887 690626. 3062 6820, «760 430, 7.08
249432 690247, 3441, T085. «780 503. 6.93
3.3055 689867. 3821. 7350. «800 5154 675
3.6793 689482, 4206, 7615, «820 528. 65.51
k0697 689088, 46010, 7880, o840 540, 6,23
babT8O 688682, 5006. 8145, «860 S52. $.95
4.9061 688263, 5425. 8410, «880 565, 5.67
53562 687830, 5858, 8675, «900 577. 5.39
5.8306 687380. 6308, 8940. «920 589. S.11
603323 606910, 6778, 9285. «9410 601, he82
6.8646 686419, 7269. 9470, «960 61l&ke. ba54
7.4316 685902, 7786, 9735, <980 626 4e25
8.0380 685355, 8333, 10000. 1.000 638. foll
OPTION 1 s¥sess
L1 = «68536E+06 H = 10000. AM = 1.00000
TINE = «12849€-01 RANGE = 3.6296 FUEL = 6311.8

NET THRUST
382046.6
384017.5
386326.6
388786, 4
391444,0
3964377.1
3975644
400942.8
40440644
407952.9
411723.8
415803.2
420046.2
424610.6
§29287.7
434266.6
#39437.8
54460892.5
#50536.9
456489.2

462661.2

PAGE 23

SFC
1.3287
1.3263
1.3232
1.3200
143164
1.3125
1.3082
1.3037
10299%
1.2952
1.2907
1.2858
1.2808
1. 2754
1.2699
102641
1.2582
1.2520
1.2436
1.2390
1.2322

FEE B4 2D RS L A 1R FRT AT ALE FE B EE RRE L 0L HHE R BT AEE R AR HEE HFE AR AR R FEE R N

CUMULATIVE CPU TIME =

RGSAY
1Tz
L3 8

UNPACK
1.50

68

€

LAJ
«6854E4+06

51
00 20518.

51100
u‘

10.515

H
+1000E+05 1.0000

CPU TINE USED IN PREVIOUS TASK = 1.1220

AM TAC*++ FUEL RUN+4¢ XNZZ
«1557€=01 8333, 8.038 1.000
1 1 0 0. 1
4.0000 0. 51100 0.

€10
=0

E11 OPTION
n. 1
n.

1111121118
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NSEG II === AIRCRAFT PERFORMANCE PROGRAN 81/14/77

LRC TEST PROBLEM NUNMBER 2. ====- NSEG III

1“‘“7.11.

TOTAL RANGE TO BE DETERMINED -- NO ITERATION REQUIRED

IN-FLIGHT ENGINE SCALING REQUESTED

LINEAR MACH ALTITYUDE CLIMB PATH HISTORY

TIME RANGE HEIGHT FUEL ALTITUDE . MACH NOD. ¥V (KNQTS)
o.000 0. _ 685355, G. 10000, 1.800 638,
«096 $.0313 684439, 916.4 . 10526, 1.025 653,
226 244545 683200. 2155. 110852, 1.050 667,
«393 he3289 661597, 3758. - 11578, 1.075 . 682,
o614 6,8718 679461 . 58954 1210&4e 1.100 696,
«828 9.3732 . . 677391, 7965, 12629. 1.125 711.
1.108 12.730 6T4658, «1070E+05 13155, 1.150 725.
LokT3 17.178 671092. «1426E+05 13681. 14175 739.
1.901 22.509 666878, «1848€E+05 14207, 1.200 754k
2ek18 29,062 661770, «2359E+05 14733, 1.225 768.
3.085 37.671 655150, +«3021€+05 15259, 1.250 782.
3.914 48,578 646871 . «3848E+05 157685, 1.275 796,
he832 60.864 637660, «4T770E+0S5 16311, 1.300 810.
5.426 68.930 631676 «5368E+05 16837. 1.325 824
5.525 70.296 630673, +SLG6BEL0S 17363. 1.350 837.
5.605 Ti.417 629860. «5550E+05 178388, 1.375 851.
5.676 T2.531 629132, «5622E+05 18614 1.400 865,
5e7h1 73.371 628465, «5689E+05 18940. 1.425 879.
5.801 74.251 627846, «S75LE+05 19466. 1.450 892.
5.857 75.083 627266. «5809E+05 19992. L.475 906.
5.910 75.884 526714, +5864E+0S 20518. 1.500 919.
11, #®=s%% XCLECT END OPTION {1 *evees
Lig = «626T1E+06 H = 20518. AM = 1.50
TINE = «28418E-01 RANGE = 11.668 FUEL = 8332

CUMULATIVE CPU TIME = 12.187
RGSAVE

1Tz WY H

51 «6267E+06 «2052E+05 1.500
UNPACK 61 51100

DI ul 0.

CPU TINE USED IN PREVIOUS TASK = 1.6720

AN TACH+++ FUEL RUN¢#+
«9850E-01 25864E+0S 75.88 1.000
1 1 [} Oe
3.0000 60000 51100 0.

GAN7O

00

7

XNZZ

22

4.79
ball
3.06
2.30
1.96
1.73
1.30
1.02
.84
«67
.52
43
.51
2.12
k.02
4a bl
5.07
5.44
5.77
6,05
6.17

ELQ
-0.

22

NET THRUST
462665.7
4924741
436248.2
42372140
411639.0
421432.8 -
397356.1
379343.1
364668.6
35180449
340077.6
32998144
321233.2
398614.8
%35439.3
454700.3
468646.2
481396.6
€9299%.2
502853.3

511451,2

E11 OPTION
0. 1

1.0000

PAGE 2%

SFC
1.2322
1.274%
1.3180
1.3629
1.4090
1.3838

1.4739
1.5513
1.6219
1.6897
1.7563
1.8191
1.8783
1.5210
1.3998
1.3467
1.312¢4
1.2838
1.2594
1.2406
1.2259

[ AT AR I AR I A EZ BRI I BRI AR IS ARSI R S AR X 2 RS AR L S B LS R L L IR L 4 2 2]
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NSEG II === AIRCRAFT PERFORMANCE PROGRAM 0L /46777 S 1Be8Te15e

LRC TEST PROBLEM NUMBER 2 =~=== NSEG III
TOTAL RANGE TO BE DETERMINED -~ NO ITERATION REQUIRED
IN-FLIGHT ENGINE SCALING REQUESTED '

CONSTANT DYNAMIC PRESSURE CLINB PATH HISTORY

TINE RANGE WEIGHT ) FUEL lLTITUbE MACH NO. vV (KNOTS) GAN7D
0.000 0. 626714 l 0. 20518. 1.500 919. 11
o4k 30,7866 624203, 2512. 25341 . 1.632 980. ‘ 11
508 8.0006_- 621628, 5087. 30166, .1.018 1070. 10
731" 12,304 619286, 7429, 3#967. 2.034% 1172, 10
«963 16,987 .616693. éBZl- 39810, 2.284% 1309. 8
1,204 22. 6484 614615, «1230€E+05 44633, 2.564 1470. 7
Lebah 28.60% 611952. «1476E+05 49456, 24879 1650. 14
1.641 3ho248 609876. «1684E+05 54279, 3,233 ;053. 7
1,819 39.970 607878 «1884E+05 59102, 3.630 2081. 7
24014 . 47.080 60559, +2112E+85 63925. 4,077 2337, 5
24292 58.433 602773, «2394E+05 68768, 4577 2629. 3
2.614 73.280 599423 . «2729E+05 73571, 5.136 ZQ‘B. 2
20998 93,219 595380. «3133E+05 .7839k- 5.758 3330. 2
34453 119.76 590498, «3622E+405 83217. 6.451 3743, i
3.998 155,46 584702 ok 201E+05 88040, 7222 4204 1
44689 206443 577587. «4913E+05 92863, 8.078 4718.
'5.591 281.00 568600, «S811E+405 9}606- 5.030 5292-
6.830 395.89 556771¢ «6994E+05 102509. 10.087 5930.
8.699 590.24 540001, «B6TLE+DS 107332, 11.260 6641-
12.023 977.63 512192. «1145€E+06 112155. 12,560 Ta3l.
22.639 2371.0 430908, +1958E+06 115970. 14,000 8310,
13, #*3v¥x XCLECT END OPTION 1 #¥¥n¥s
WY = +43091E+06 H = «11698E+06 AM = 14,000
TINE = «12692 RANGE = 87.551 FUEL = 58641,

P T AR T Y BRI B S BRI A I A R BRI A L L L BRI L A I AR IS LI BRI BRI ARSI BE X I NE LI R T AR I L AR 2 L e 2 2 3

CUMULATIVE CPU TIME = 14.595 CPU TIME USED IN PREVIOUS TASK = 203820

RGSAVE
172 WY H AN TAC#++ FUEL RUN+++ XNZZ E1l
71 s 4309€E+06 «1170E+06 14.00 «3773 «1958E+06 2371, 1.000 -0
UNPACK 81 51010 5 1 0 10 10.

0. 0. +20000E+06 0. G. 51010 1.0000

70

.83
.15
.55
.13
.91
.80
.69
.95
.13
.18
.53
.67
.00
49
.08
.75
«50
.31
.18
.07

«03

+4é

NET THRUST
511460.0
5185962
56262044
5761273
591175.3
600696.7
61497048
796868.7
820378.0
533080.9
6314679
574695.5
52632246
494535.6
445351.9
399263.0
34635145
288376.1
226245.2
159551.0
34551441

- PAGE 23

SFC
1.2258
141694
1.1116
1.0677
1.0425
1.0258
1.0070
+81076
« 85323
+93029
e 90844
1.0897
1.2065
1.3164
144090
15304
1.6990
1.93%9
23371
3.0510
he6746

(A2 BRSNS B L R TY)

£11 OPTION
[ 1
u.

1111111111



SEARCH FOR MACH

_NSEG II ==~ AIRCRAFT PERFORMANCE PROGRAN -

ALTITUDE POINT

81714777 ’ 10.67.22.

LRC TEST PROBLEM NUMBER 2 =~=-== NSEG III
TOTAL RANGE TO BE DETERMINED -~ NO ITERATION REQUIRED
IN-FLIGHT ENGINE SCALING REQUESTED ’

ALONG A CONSTANT ENERGY LINE

THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MNAXIMUM LIFT/DRAG

TIME RANGE
0.000 0. o

L .7 38.771

892 81.716
1,398 125.79
1,935  171.69
2,517 219447
ﬂ3§1~7 269.23
3.810  319.62
heShl  372.80
5.34%  428.55
6.229 486476
7.199  546.97
5,233 606.9%
9.090  653.53
10,285  712.40
11,462 764,95
12.854 818,99
16.460 870461
16,465 920422
19.698  966.39
I8.222  1063.2
350313 1043.3

15. seeses XCLEGCT END

WY

TIHE

AL BRI BRI BE I BRI LI ARSI BRI I AR T BRI BRI R L S L L L2

CUMULATIVE CPU TIME =

RGSAVE

T2
9

LA)

+1990E+06 2000,

CLIMB PATH HISTORY

HEIGHTY FUEL ALTITUDE HACH ND, Vv (KNOTS) G@H?D NET THRUST
200000, 0. 116978, 9.538 5661, 52 =22347.67
199984, 15,87 119119, (9256 sépz. o100 -20370.46
199967,  33.36 117663, 9.002 s;~§. eulh =21172.47
199948,  51.58 117622, 8.723 5181, o0k =19829,.62
199930, 70443 118001, 8,436 5010, o0k =19081.43
199910, 89.93 118204, 8.138 4834, o0& =~18376.77
199890, 110.1 118435, 7.829 4651, “al? ~17475.79
199869, 130.9 116401, 7.528 #1467, -e18 =17520.73
199847, 153.4 116512, 7.193 4268, 202 <~15842.53
199823, 176.7 116642, 6.842 4060. 202 ~18971.42
199799, 200.9 116794, 6ob71 3881, «03 =14200.76
199774, 225.7 116976. 6.078 3608. «03 =13549.61
199749, 250.5 117196, 5.658 3359, ~e37 ~12966.58
199729, 270.8 113372, 5.242 3104, ~atl =13719.39
199702,  298.3 113038, he?752 2813, ~e54 =11373.93
199675, 325.0 107367, 4,268 2512, -e13 -11753.52
199654, 366.5 111697, 3.580 2117, -e49 =10558.03
199639, 361.0 102214, 2.93 1723, -1.96 -12320.21
199623, 377.3 90664, 2.008 1224, ~3.86 =13842.88
199598, %02.3 67499, 939 s39. ~6.33  382,4950
199030, 970.1 2613, 262 172, “15.50  3517.457
198998, 1002, 2000, +300 197, ~23.05 34092.77

OPTION 1 sseeen

= +19900E+06 H = 2000.0 AM = .30000
= 1.6871 RANGE = 10458, FUEL =  .23091E+06

20.621

«3000

CPU TIME USED IX PREVIOUS TASK = 5.8020

AM TAC+++ FUEL RUN+++ XNZZ EL10 €11 OPTION
«5719 1002, 1043. © 14000 -0. 0. 1

PAGE

SFC
-.10715
=+10559
=«10517
=+10668
~e10641
~+10584
~+10570
-e10863
-+11159
-e11123
~e11004
-+10773
*e 10443
-.10519
~el11248
-.11939

26

=49504E~-01

-o 421 T75E~01

=¢32989E~01

1.2039
1.3365
1.2720

B F44 03 H 42 HEE F2E F 4 HEE L HE PR AL B2 28 A2 4
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NSEG II ==« AIRCRAFT PERFORNANCE PROGRANM

LRC TEST PROGLEM NUMBER 2 o _
TOTAL RANGE TO B8E DETERNINED -- NO “[TERATION 'REQGUIRED °
IN-FLIGHT ENGINE SCALING REQUESTED .

HEIGHT

700000,
693688,
685355,
626714,
430908,
200000,

198998.

MACH
«300
600

1.000

1.500

14.9000

9.538

«300

ALTITUDE

2000.
4780,
10000.
20518,
116978,
116978,

2000,

MISSION TIME HISTORY

SR B¥SINCREMENTAL®#33345

RANGE
0.00
3463
8. 04

75. 88
2370.96
7999. 84

1063.31

TIME (HRS)

0. 000
«013
«016
«099
377

1.183

«572

NSEG II =~~ AIRCRAFT PERFORMANCE PROGRAM

72

FUEL
0.
6312,
8333,
58641,
195806,
230908.

1002.

0714777
«wew= NSEG IIT

PAYLOAD =

SEBSESSSSTOTALY SRS

RANGE
Qe
&
12
88
2659,
10658,
11502,

LRC TEST PROBLEM NUMBER 2
TOTAL RANGE TO BE DETERMINED -- NO ITERATION REQUIRED
IN-FLIGHT ENGINE SCALING REQUESTED

END OF FILE READING DATA

TIME (HRS) = FUEL
g.00 [

«01 6312.

«03 14645,

13 73286,

«50 269092.

1.69 500000,
2.26 501002,

0L/714/77
=e==es NSEG III

OPTION

13

1
1
1
1
6
1

10.47.28.

PAGE

© - PAGE 28
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81714777 LRC ICOPS INDEPNDT 6600C~131K 01/21/75F
10.42.58. ACCT - RATE IS EXCEEDED
10.42.59.6T741208, B
10042.59. LRC COMPUTER COMP3EX
10.42.59,J08,01,200,110000,5000. AWS16 R
10.42.%59.4322 100732 BLOG 1247A CENT
10e42.59.USER. VAHLy WALTER A e 09
10.42.59.10600N 37358
10042¢59.FETCHs A8 9169 9 BINARY, ; MISSTON,

1043, 06.TINE BG ATTACH

10.46.28.TINE €D ATTACH

10.46,29.END FETCH . .
10e46.29.,DROPFIL ¢ DCNS » ZOOKSy ZOUNDS» DAF ILE o SCFILES.
104460 34.MODEL. :

100460 34.HISSION,

1047.30.STOP 77

104674 30, RENIND CINPUT)
10.47.31,COPYCRIINPUT, DUMNY)

10:47.33.RENIND (DUMNY) :
18.47.35.COPYSBF (DUMMY , OUTPUT) BT
10e47.36.COPYSBF (INPUT,OUTPUT)

10447+ 39.SPPRINT (OUTPUT, 3)

10.647.41. 0000230 0/S CALLS

10.47.41.CPU 20.969674 SEC.

10.47.41.PPU 265. 322496 SEC. .

10.47.41.CRVY 7 RESOURCE UNITS

L1047+ 41 KNH 1.80 KILOWORD HOURS
11.13.27. GT7R108, 1706 LINES PRINTED. LR3%
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4.0 PROBLEM NO. 3 - MACH 6 HYDROGEN FUELLED TURBORAMJET
WITH ENGINE SCALING

4.1 Vehicle Characteristics

Turbojet propulsion (M = 0-.8)
Dual mode (turbojet and ramjet) propulsion (M = .8-3)
Ramjet propulsion (M = 3-6)

4 turboramjet engines, Hp fuel (F/A = .0292)

M .
cruise

Gross take-off weight to be determined
Operating weight empty = 494,960 pounds
Thrust loading - .4

Thrust margin at cruise = .4

Vehicle reference area - 14,724 £t2

-,70

]

Wing semi-thickness angle

60

Inlet initial wedge angle
Engine exhaust field pressure (pN) = free-stream static pressure (r,.)

Total range = 7350 N.M. (not counting alternate field range)
4.2 Mission Characteristics
(1) Take-off to clear 50 foot obstacle
(2) Accelerating climb at max. power along prescribed path until q = 1000 psf

reached (M= 2.5)

(3) Accelerating climb at max. power along constant q = 1000 psf path to
M = 5.95 (altitude = 87990 ft.)

74



(4) Accelerating climb at full power to M = 6, altitude = 99,120 ft.

(5) Constant altitude, constant C, cruise to weight = OWE + reserve fuel for

200 N.M. alternate fie;d L
(6) Descent at max. L/D to M = .8, altitude = 20,000 ft.
(7) Loiter 5 minutes
(8) Constant M = .8 climb to 45,000 ft.
(9) Constant altitude cruise for 200 N.M. at M = .8.
(10) Descent at max. L/D to M = .8, h = 20,000 ft.
(11) Loiter 5 minutes.

(12) Descent at max. L/D to 50 ft. obstacle

(13) Landing

4.3 Propulsion Characteristics

Inlet capture ratio (Ac/Aj) vs. Inlet flow field Mach number (M)

M; Ac/A4
0 .8707
.3 .8707
54 L7347
.7 .6961
.8 .6168
.9 .5986
1.0 .5941
1.2 .6077
1.6 .6395
2.0 .7347
2.2 .8345
2.4 .8685
2.7 1.0
8.0 1.0
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Inlet pressure recovery (pts/pgl) vs. Inlet flow field Mach number M) -

My ' ptS/ptl
0.0 .938
1.0 .938
1.3 .93
1.65 .91
2.0 .878
2.4 .827
2.75 .771
3.55 .63
4.2 .513
5.0 .384
5.5 .314
6.0 .258
6.35 .224
6.75 .19
7.25 .157
7.75 .13
8.0 .118
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Turbojet corrected airflow (w/—g-) vs. 1Inlet flow field total temperature (Tt;)

for base size engine

Ttl (°R) w Cg (#/sec)
400 | 443
450 439
500 430
570 408.5
750 325.5
830 294.5
900 273

1000 249
1100 231
1200 219
1300 210
1400 199
1500 183
1600 162
1768 127
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8L

Turbojet gross thrust per pound of airflow (Fg/wa) Vs,

field total temperature (Ttl)

'-°910"t3’ PN Ty,

~.0458
0.
.301
AN
.6021
.7782
.9031
1.0
1.30
1.6021
1.7781
1.903
2.0

Engine pressure ratio (log10 ptB/PN) and inlet flow

400

144

148

167.9
179.4
185.3
194.8
199.3
204.1

o O O O

430

144.5
148.5
170.8
181.4
188.3
196.9
202.6
206.6

o O O O

450

145

149.2
173.2
183.9
190.8
199.3
204.8
208.9

0O O o o

470

148.7
152.9
177.9
189.5
196.5
204.9
210.1
213.9

0O O O

519

146.4
150.7
176.3
188.0
195.0
204.1
210.0
214,2
224.8
234.0
239.0
242.3
245.0

700

130.8
135.3
163.7
179.0
188.5
199.7
206.4
211,2
223.0
233.1
238.6
242,2
245.0

800

123.0
127.5
157.0
173.0
183.0
196.0
203.4
208.9
219.2
231.5
237.8
242,
245.0

1000

15.7
143.4
159.9
170.1
191.7
198.8
204.2
219.2
231.6
237.8
242.0
245.0

1100

1200

1400

1600

1600

o O O O

144.0

151,

167.
174.
188.

| 198,

200,




Turbojet fuel_?if"ratio (Qf/ﬁa) vs. inlet flow field total temperature (Ttl)

T, OR wglw,
400 .0258
425 S .02645
450 . 02755

470 | 0292

1320 0292

1380 .0283

1440 | .02605
1490 .0239

1530 .0217

1570 | .01885
1600 .0160

1768 0.

Ramjet performance (Ig,) vs. free-stream Mach number (My) and inlet flow field
total temperature (Tt1

M, Tt, = O°R T¢, = 1000°R
.8 1675.0 1675.0
.85 1768.4 1768.4
.9 1861.0 1861.0
.95 1957.4 1957.4
1.0 2054.9 2054.9
1.1 2334.9 2334.9
1.15 2404.5 2404.5
1.2 2495.0 2495.0
1.3 2686.0 2686.0
1.4 2853.0 2853.0
1.5 2995.3 2995.3
. B {Continued)
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Tf'-ﬁio.oR" N -Tt2'='f060 oR i

WoONALNO W

(93]

AV UV UNUTUTAERARRL,PR,RUWUWUUWWNNDNNNNODNNEPR
COHPNODOAPN

OWOoOON PN

3138.
3354.
'3515.
:3637.
3738.
3821.
3857.
-3879.
13902.
13908,
'3928.
13938,
13925,
- 3903.
{3889,
- 3867.
£ 3822.
3763,
1 3702.
3630.
: 3568.
* 3510.
£ 3450.
©3387.
. 3342,
* 3381.

3138.
3354.
3515.

- 3637.

- 3738.
3821.
3847.
3879.

- 3902.
3908.

. 3928.

' 3938.

- 3925,
3903.
3889.

- 3867.

| 3822.
3763.
3702.
3630.
3568.
3510.

" 3450.
3387.

. 3342,
3381.

NMUNUTOROQPUIUWUIANINIORAHONONWNO OO

Ramjet equivalence ratio (¢) vs. free stream Mach number (M )
M, )
0 1.0
6.0 1.0

Ramjet maximum airflow ratio (wRryg

temperature (Ttl)

max/wfull cagture

) vs. Inlet flow field total

inle
5 ; :
Teps R (WRImax/¥fu11 capture)
inlet

440 0
700 .4
900 .745
1035 1.0
6000 1.0

80



Ramjet throttling table at cruise conditions (M, = :6);'FN/F"N ) vs.

(SFC/SFC__ )

max

(FN/FNmax ) (SFC/SFC__ )

0 2,222
.1 1.215
.2 .995
.3 .903
.4 .873
.5 .868
.6 .875
.7 .889
.8 .912

1.0 1.0
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4.4 Trajectory Details

The t;éjectory segment (2) prescribed path is described below.

82

M

0

Altitude, ft.

M_at 50' obstacle
.5
.6
.7

.75

.85

.95

50.

3000

5000

11500

16000

21500

24000

27000

29000

30000

32700

33500

34500

36500

38500

40500

41500

44500

47200

49000

51000 (q

52971 (q

936.4 psf)

1000 psf)




4.5 Aerodynamic Characteristics

Linear aerodynamics are based on the following equations:

CD = CDo + K (CL - CLO)2
CL = CL a + CL
o o=0

M CDo CLo CLa=O CLa K
0 . 0078 0. 0. . 0465 .280
.3 .0078 0. 0. . 0465 .280
.4 .0078 0. 0. . 0466 .285
.6 .0078 0. 0. . 0475 .292
.8 .0078 0. 0. . 0545 .302
.9 .0120 0. 0. .0563 .310
.95 .0170 0. 0. .0561 . 312
1.0 .0199 0. 0. . 0556 .316
1.1 .0199 0. 0. .0540 .323
1.2 . 01645 0. 0. .0526 .330
1.3 .0156 0. 0. .0515 .338
1.4 .0148 0. 0. . 0504 . 342
2.0 .0119 0. 0. .0439 .398
2.5 L0177 0. 0. .0368 .464
3. . 00965 0. 0. .0302 .579
3.5 . 00868 0. 0. .0262 .700
4. . 0078 0. 0. .0230 .840
4.5 .00705 0. -.0060 . 0206 .970
5. . 00652 0. -.0058 .0188 1.068
5.5 . 0061 0. -.00565 .0174 1.162
6. . 005887 0. -.0055 .0164 1.220
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NSEG II —-~- AIRCRAFT PERFORMANCE PROGRAM 01734777 18.20.38. PAGE 1

LRC TEST PROBLEM NUMBER 3 —-=== NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN~FLIGHT ENGINE SCALING REQUESTED.

STCASE/TABSIZ/
TABLE SIZES FOR EACH TABLE USED IN THIS RUN
ETABG3(30)
ETABO&4L4LOD)
ETABOS (40)
ETAB06(225)
ETABO7(30)
ETABOB(25)
ETAB09(120)
ETAB10(15)
ATAB4GE(75)
ATAB52(50)
ATABSB8(S0)
CLZTAB(75)
CLATAB(100)
MTABO1(500)
MTAB22(503)
END
TOTAL TABLE SIZE FOR THIS RUN IS 19«4k
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NSEG
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II --- AIRCRAFT PERFORMANCE PROGRAM . 01714777 . 18.20.38.

LRC TEST PROBLEM NUMBER 3 =~==-- NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

STCASE/DATAL/

DATA FOR PRINT-0UT CONTROL
IPDICN=1, $ PRINT DATA BASE DIRECTORY
IPDICN=0, $ 00 NOT PRINT DATA BASE OIRECTORY

CONTROLS PRINT OUT OF MISSION SEGMENTS
IPSEG=3+5+6+7+8+9910011+12913+14915:216+17+18+19+,20.+2248

IPATMD=1, $ GENERATE TABULAR LISTING OF ATMOSPHERIC PROPERTIES
IPATMD=0, $ D0 NOT GENERATE TABULAR LISTING OF ATMOSPHERIC PROPERTIES
IPTZIN=0+ $ 00 NOT PRINT TERM ARRAY AS THE INPUT DATA IS PROCESSED
IPTZIN=1, $ PRINT THE TERM ARRAY FROM FILLTZ
I0BMHP=D, $00 NOT PRINT DUMPS DURING GLIMB

AS THE INPUT DATA FOR EACH

MISSION SEGMENT IS PROCESSED

IPENDS=0, $ DO NOT PRINT SCALED ENGINE DATA

IPENDS=1, $ PRINT SCALED ENGINE DATA

IPENDR=0, $ 00 NOT PRINT RAW ENGINE DATA

IPENDR=1, $ PRINT RAW ENGINE DATA

IPTZXX=1, $ PRINT TERM ARRAY AS EACH MISSION SEGHMENT IS STARTED
IPRGSV=1, $ PRINT THE RG SAVE ARRAY FROM EACH MISSION SEGMENT

TAKE-OFF AND LANDING DATA

SREF =14724.6+8 WING REFERENCE AREA (SF)
SPLG =200.C»$ FLAT PLATE AREA OF GEAR (SF)
COPLG =0.5+% FLAT PLATE DRAG COEF OF GEAR
AG =,25+% GROUND ROLL BODY ANGLE (DEG)
WSLEFC=37.C,% WING LEADING EDGE SWEEP ANGLE (DEG)
DFK =0.189,% INDUCED DRAG FACTOR
XMAXG =7500.0+% MAXIMUM GROUND ROLL (FT) IGNORED, IF ZERO
BFOBEX=0.66+% FLAP SPAN TO EXPOSED WING SPAN RATIO
CFOCAV=.25,3 AVERAGE FLAP CHORD TO WING CHORD RATIO
SPCHUT=0.0+8 FLAT PLATE AREA OF DRAG CHUTE (SF)
COPCHT=0,0,% FLAT PLATE DRAG COEFF OF CHUTE
GRNDFT=0.025+% GROUND ROLL FRIGTION COEFFICIENT TAKE~OFF
FLAPOT=2C.0+% FLAP DEFLECTION (DEG) TAKE-OFF N
GRNDFL=.35+% GROUND ROLL FRICTION COEFFICIENT LANDING
FLAPDL=45.0,% FLAP DEFLECTION (DEG) LANDING
FNL =0e0s% LANDING THRUST (LB)

“ee LOW ASPECT RATID TAKE-OFF VALUES
ARTHEQ=2.0,8 THEORETICAL WING ASPECT RATIO (SPAN**2/SREF}
AMAXG =20.0+% MAXIMUM GROUND ROTATION ANGLE (DEG)
WSLEFC=60.0+3 WING LEADING EDGE SWEEP ANGLE (DEG)
CFOCAV=,.15,% AVERAGE FLAP CHORD TO WING CHORD RATIO
coo =0.0086y $ ORAG COEFF AT ZERO LIFT
TRATIO=,20,% WING TAPER RATIO
CLATOT=,65115, $ TOTAL LIFT LIFT CURVE SLOPE (PER DEG)
WINCID==C.7y $ WING INCIDENCE AT ZERO ANGLE OF ATTACK
CLO=0.0, SLIFT COEF AT ZERO ANGLE OF ATTACK
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/NSEG I ==~ AIRCRAFT PERFORMANCE PROGRAM : 0L/14/77 18.20.39. PAGE 3

LRC TEST PROSBLEM NUMBER 3 ~—=== NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN=-FLIGHT ENGINE SCALING REQUESTED.

HTO0=0., & ALTITUDE AT START.OF TAKEOFF ROLL
ese
ses - GENERAL DATA
PLHWINT=100600G.G,
GLEVEL=1.0,
AVOID1=0,
AVOID2=C,
AMTO=.2,
PSET=1,
HI=0.0y
HF=4L0000.0+
AMIz042
AMF=0,825,
HO=0.0,
HE=35(00.0,
AMS=0.,29,
AME=(.767,
eee
see AERO DATA
RCSC=1€0+3+ '
ces LINEAR AERODYNAMICS

INDAER = 9, $ TABULAR DATA

INDALE =1, $ COD VS HAND M

INDAS2 =1, $'K21 VS M

INDASS =0, ¢ MIN DRAG CL VS M IS IDENTICALLY ZERO

INDCLZ = 1, ¢ CL AT ZERO ALPHA VS M AND ALT

IALGX = 24 $ NO. ALT

TA46Y = 21, $ NO M

ICL2X = 21,

ICLZY = 2,

ATABUE = 0495000004y $ ALTITUDES
SevedyaliyeByeBreBre955109lelalarla3rtotss $ MAGHS

2092¢513093e514094e545495e5+600
«0078y 0007840 00784.0C78,400785,0078,.,0078,.0078,
«0C78,5¢007890120540120+40170+40170+.0199,.,0199,
00199, 0199, 01645,401645¢401565401569.01484.0148,
00119 ¢0119,001774.01774.00965,,00965+.00868,.00868,
«00785406785.007054400705+.00652,400652+.0061,.0061,
«005887,.005887,
eeeeK21 VS, MACH
ATABS2 = 21 909284231028 0049¢285306322929.8,.302,
0953199590312+ 209¢3169101003230142,.33,
103903389 1alt9e3U292090¢39892u5104B493ere579,
3e50070lhereBlylte53097+5091.068,525+1.1624
6ovla22s
CLZTAB = BevedveloebpeB83e99e9551092e1910291.35104,
2e92¢513093e514098e595.95e51609 044500000.,
see ALT = 0.
Be90e90090e9009Bes0cs8evle9Bes0esDearlar0erDaslorler
~e006y=20058+=000565,-.0055,
“es ALY = 500000,
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NSEGy II =~~~ AIRCRAFT PERFORMANCE PROGRAM . 01714777

18.20.40. PAGE

LRC TEST PROBLEM NUMBER 3 ----= NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7358 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

Oep0es0e90090e90000cvBes0e30090ev0avleslasleslervles
~e0069-0e0058,-000565,-.0055,
INDCLA = 1,
ICLAX =21 ,
ICLAY =2,
CLATAB = Depu3peltnebre89099095s1crlelrle2sleIolalsy
2092659309305+ 4420405+5025¢5+5490.4500000.,
ALT = Q.

cor
e0465ye04650004669e04754e0545900563900561¢40556,
¢056405405269¢05159.05049.0439900368,.03024.0262,
«02309202069.0188¢oC174ee0164,y
oo ALT = 5000030.
«0U5554066590.04663.047540054592056390056149.0556,
«05409405269405159.05040240439,.0368,.0302,.0262,
«02369202069+0188+.0174%540164,
coe ves oo ave “ee vese cee oo oo cae eee see ) .o
cee
aes ATMOSPHERIC OATA
INDATM=9,
INDATM=3,
see
.es DATA FOR USER SPECIFIED TEMPERATURE PROFILE
NHG=11,
HG=-16404.0y 0.0, 36089,01, 65617.01, 104987.0, 154199,01,
170604.01, 200132.01y 259186.01y 291160.01, 295276. 01,
TM=577.18y 518.68, 389.98, 389.98, 411.58, 487.18, 487.18,
454,78, 325.18, 325.18, 379.18,
PM=3711.0839, Oe0y 0o0y 0.0y 0.05 0.0y 000y 0oBy OelOv Oo0s 8a0»
aes
eee
wee THRUST DATA
FF=.05,
FPOL=1.0,
FFLMIN=0.001,
SFCFAC=1.05,
NUMENG=4,
TSIZEF=1.0,
THRMIN=0.1,
P eoe ces cee eee “ee eee eoe ese eee ces ) evs .o
esse CHECK PROBLEM 3
INDEEL = O,
INDEG2 = 0,
INDEO3 = 1,
INDEOL = 1,
INDEGS = 1,
INDEDOB = 1,
INDEG7 = 1,
INDEOS = 1,
INDEQD = 1,
INDELD = 1,
INOCLA = 1,



NSEG II =-~- AIRCRAFT FERFORMANCE PROGRAM 01714777 18,20, 42

LRC TESY PROBLEM NUMBER 3 SN NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT., IN-FLIGHT ENGINE SCALING REQUESTED.

CHECK PROBLEM 3
JEQ3X = 14,
ETABO3 = Gove3seSlsaZreBreT9lasla29106920320292e442e7980y
8707+ 8707 4e7347 9069619 461684.59869459%15.6077,
06395, 47347 9483454908685492 0910

IEQLX = 17,

ETABO4= 0o 9le91e31166592e952e¢%432e7593e¢55740205:1+5¢ 5.6-06-35.
6e7597:2547e75+ 80
-9351;9331-93'.91'0576'.527v-771'-63;.513'-30k'o315o
0258442241419921579.13,.118,

IEQNSX = 15,

ETABOS = 400e9%5049500695704975009830+9900.+1000451100.
12000 +v13030914004+1500.51600.,17684
L443094394943009408455325.5,294, 5|Z73-v2Q9-'231-v
219¢92100919909183,9162491274

IEQGX 14,

IEG6Z 13,

ETABOS = 500e9430av3450¢9470¢3519497000+80069900¢+1000.+1100.,

1200¢51400.515004+1600.,
= e0458 900y e301ye4771946021+907782949031,2.0,5,1,301,
1.6021+1.778141.9031y 2.0,
1Ulkoy1lbleSe1UB.9148.74,146.49130. 8'123o'0-'0.90-'0-.
Cey0evlan
14841148459 14942+152.99150.79135.39127:55119.6 .
115e79Ce90090e900elay
1672991706891 73e29177e9917603+163a7915723150e9143:4,
[N PR PN PR P
179.49181.44183.9,189.5,18849179¢+173¢9166.7+159.9,
GerOovBevlenBan
18543,188.3519008¢19605¢195¢9188.5,183¢+176.8,5170.1,
1634290090030 090a0
19448+196,991990¢34204¢9+204¢1919947+1964519348,191.7,
190e5¢186459180e791715s144a0y
199¢39202069204e892106192100220604920324,200.+198.8,
197 034194,69189.9¢178.94151.8
20441¢206669208:9921309,214+29211.2,208.9,206.3,
2CUe29202469200a6119605+184435315T ek
0a90e900900922408922300921942+22109219.242130
217e69215.24200391744 3,
Be20erGorDe923409233019231e5923247+231.6,2312
231e19229.414214.2+188.4,
3e90e900900923900238.69237489237.5+237.8,237.8,
237 08,235.49220499194.6,
Der0e10090ev242e30242e2924201+2U203924209242092420
23949y 225.4198.1,
DeypBearDarBe9245e9205092450+24549245a9245492454

_ 2439227.8,200.5,

IEO?X = 12,

ETABO7= 400es425e9s4500¢470091320.+2380.414402+2490.41530.»
157C++1600.,1768.,
e0258500264550082755140292940292,.028344026059+0239,
«0217+00188543.01608 +0.,

PAGE
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II.-z-~AIRCRAFT PERFORMANCE PROGRAM 08714777 18.20. 43,
LRC TEST PROBLEM NUMBER 3 NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

IEG8BX 10,

ETABO8= OeseleelyoIrettve59e69079e89e9s10s
202221102159¢9959¢90390873+.868,487590889y.91251.0y

IEQN9X = 37,

ETABO9 = ¢B9eB859099e9511avlelslel5910291e39lelsleS9leb91.8
2092e272e492e5120792484209553e0930293014930693089lbey
Be23helslheab634e89501502154415:.6154845.95464,

1675491768431 861491957.4920544392334e9,2404.5,
24954426864928534929954393138.753354093515489363749
3738.793821¢3+3857.293879.8,3902.793908.,,43928.1,
3938.493925493903.7,3883.743867.6+3822.5,53763,.3,
3702¢5+3630493568493510e193450.6+33874593342.59
3381.5,
levlesloeslestoslnslerlorloslarsiesloriosleorleogyloslariantay
levlesloplosloslovdeviartaslorslorlorierslarlerslarlories

IE10X = S,

ETABL0 = 440.,7006.,900.91035.,6000.,

Oesalbye745,1.091.8,
SPECIAL INPUTS FOR ODUAL ENGINE OPTION

$ 12775

IEOP=0,
AINLET = 60. ,
OELHNG = =0.7, $ WING COMPRESSION SURFAGCE ANGLE
DELIN = 6.0 »
AMINRJ = 0.8,
AMAXTJ = 3.0,
ALPLIM=20., $MAX ANGLE OF ATTACK ALLOWABLE FOR DUAL ENG COMP
IPDENG=C, SNULL DIAGMOSTIC PRINT IN ENGINS ROUTINE
IASCAL = &, SAUTOMATICALLY SCALE ENGINES DURING CLIMB TO PROVIDE
seese THRUST REQUIRED.
PLWINT=C.,
QLIM=12004y
CLC=.05, SCRULSE LIFT COEFFICIENT FOR RAMJET SCALING
CLMAX=1.0y 3MAX LIFT COEFFICIENT

AMLIM=6.01,
HT=434960.
WO=815000.+
WGT0=815000.
WL=494960.,
OWE=494960.,
BAREWT=4LI4960 .,
AINLET 55.y
TMINTJ=0.01,
THMINRI=0.01,
SREF=14724.,
XQASH=1472h.
IEOP=2, §
END

COMBINATION ENGINE OPTION



NSFG TT === ATRMARAFT PFRFORMANCF PROGRAM

LRC TEST PROBLEM NUMBER 3 -
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

ess NASA TEST PROBLEM 3, NSEG VERSION III.
e
SEGMENT (2),0PTION(21)
vos ENGINE SCALING OPTION
PROPULSIVE MODE = DUAL
SCALE TURBOJET~-THRUST=32600G.» (LBS. TOTAL)
eee TURBOJET IS SCALED AT SFA LEVEL
SCALE RAMJEY CRUISE THRUST MARGIN=Q.4,
CRUISE MACH=6.0y CRUISE ALTITUDE=99120.,
AERO OPTION=1,
END
4.0000 <4000 6.0G00 +«32600E+06 99120.
SEGMENT(3) ,OPTION(17),
COMPUTE WARM-UP AND TAKE=-OFF FUEL ALLOWANCE
WARM=-UP TIME=5.0, (MIN)
END
G. - 0. 0. 5.0000 2.0000

SEGMENT(4),0PTION(13),

seese START OF WEIGHT ITERATICN LOOP. GUESSED INITIAL WEIGHT

eseee IS B00000. LBS.
NEW WEIGHT=800000.+ LBS
END
G 0. «80C00E+06 0. 0.
SEGMENT(5) ,O0PTION(1),
FLY LINEAR MACH-ALTITUDE PATH
ENO MACH NUMBER =0.5+
ENDO ALTITUDE=30C0.+
PROPULSIVE MODE = OUAL
THRUST = MAXIMUM AVAILABLF
END
250000 3000.0 0. 4.0000 0.
ses
SEGMENT (6) ,0PTION(1),
FLY LINEAR MACH-ALTITUDE PATH
END MACH NUMBER =0.6+
END ALTITUDE=50004.,
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM AVAILABLE
END
+60800 5000.0 Qe 4.0000 0.
ese
SEGMENT (7) ,OPTION(1),
FLY LINEAR MACH-ALTITUDE PATH
END MACH NUMBER =0.8,
END ALTITUDE=21500.,
PROPULSIVE MODE = DUAL
« THRUST = MAXIMUM AVAILABLE
END
«80000 21500. 8. 4.00090 0.

01734777

51000 O.

51000 2.0000

51000 0.

51100 8.

51100 C.

51100 0.

NSEG III

21

17

13

18.20446.

PAGE 12
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NSEG II ~-- AIRCRAFT PERFORMANCE PROGRAM 01714777 18.20. 46, PAGE 13

LRC TEST PROBLEM NUMBER'3 =«=== :NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT .ENGINE SCALING REQUESTED.

SEGMENT (8) +OPTION(1),

FLY LINEAR MACH-ALTITUDE PATH

END MACH NUMRER =0.95,

END ALTITUDE=29000.y
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM AVAILABLE

END

+95000 29G90. Je 4.0000 0. 51100 0. 10. 1111111111

SEGMENT (91 4OPTION(11,

FLY LINEAR MACH-ALTITUDE PATH

END MACH NUMBER =1.5,

END ALTITUDE=4050C.,
PROPULSIVE MODE = DUAL
THRUST = MAXTMUM AVAILABLE

END

1.5000 40500. Q. 440000 0. 51100 0. 1 0. 11111111112

SEGMENT (10),0PTION(1),

FLY LINEAR MACH-ALTITUDE PATH

END MACH NUMBER =2.6,

END ALTITUDE=52971.,
PROPULSIVE MODE = QOUAL
THRUST = MAXIMUM AVAILABLE

ENO

2.6000 52971, 0. 4.0000 0. 51100 ©C. 1 0. 1111111113

cee
SEGMENT (11), OPTION(1),

FLY CONSTANT Q PATH

END MACH NUMBER =5.95,

END ALTITUDE=87990.,
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM AVAILABLE

END

59500 87990 . 0. 5.0008 0. 51100 G, 1 0. 1111113111

ves

SEGMENT (12), OPTION(1),

FLY LINEAR MACH~-ALTITUDE PATH

END MACH NUMBER =5.99,

END ALTITUDE=99120., v
PROPULSIVE MODE = OUAL
THRUST = MAXIMUM AVAILASBLE

END
5.9900 99120C. 1
seeeeeSCALE RAMJET AT CRUISE MACH AND ALT BASED ON CURRENT WEIGHT
SEGMENT(13),0PTION(21),
PROPULSIVE MODE=DUAL
SCALE RAMJET=-=--CRUISE THRUST MARGIN=0.4,
CRUISE MACH=6.0y CRUISE ALTITUDE=99120.,
COMPUTE ANGLE OF ATTACK FOR SCALING BASED ON CURRENT WEIGHT
END

440000 c. 51100 8. 1 0. 1111114118

5.0000 «40000 6.3000 0. -99120. 51100 0. 21 0. 1111111111
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seeese LOOP BACK ONCE TC START OF CLIMB USING RESCALED ENGINE

NSEG I === AIRCRAFT PERFORMANCE PROGRAM

SEGMENT (14),OPTION(22}Y,

.LRC TEST PROBLEM NUMBER 3

01/14/77

NSEG III

18420446,

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

START LOOP AT BEGINNING OF SEGMENT (5)

FINISH LOOP AT END OF SEGMENT(12)
NUMBER OF ITERATIONS =1..4
END

' 0.

SEGMENT (15)+,0PTION(6)

CRUISE AT GONSTANT LIFY COEFFICIENT
RUMBER OF INTEGRATION STEPS = 10,

END WEIGHT=530000., POUNDS
THRUST = THRUST REQUIRED
PROPULSIVE MODE = DUAL
END T )

5.0000

c. «53000E+06 0.

SEGMENT (16) 4 OPTION(1),
USE MAX L/D AS BASIS FOR SELECTION
SEARCH AT CONSTANT SPECIFIC ENERGY
END MACH NUMBER =0.8,
END ALTITUDE=20000.,
PROPULSIVE MODE = DUAL
THRUST=MINIMUM ALLOWABLE
END
80000 20000. 3.0000

SEGMENT (17), OPTION(17),
COMPUTE LOITER FUEL ALLOWANCE
LOITER TIME=5.0, {(MINUTES)
THRUST=THRUST REQUIRED

END
0. 0.

SEGMENT (18)y OPTION(1),
FLY LINEAR MACH-ALTITUDE PATH
ENO MACH NUMBER =0.8,

END ALTITUDE=45000.,
PROPULSIVE MODE = DUAL
THRUST = MAXIMUM ALLOWABLE

END
80000 45060, 3.0000

SEGMENT (19), OPTION(7),
RANGE=200.+ NoM.
THRUST = THRUST REQUIRED
END
Go C.

SEGMENT (20), OPTION{1},
USE MAX L/D AS BASIS FOR SELECTION
SEARCH AT CONSTANT SPECIFIC ENERGY

1.0000

5.0000

4.0000

1.0000

12.000

1.0000

200.00

51100

51010

51210

51010

51110

51010

1.0000

2.0000

22

17

IN~FLIGHT ENGINE SCALING REQUESTED.

1.0000

PAGE 14

1121121342

11111311411

1111111111

1111111111

11111111132

11111112111
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NSEG II === AIRCRAFT PERFORMANCE PROGRAM 0714777 - 18.20.47. PAGE 15

LRC TEST PROSLEM NUMBER 3 ~=~-== NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

END MACH NUMBER =Ge84
END ALTITUDE=20300.9
PROPULSIVE MODE = DUAL
THRUST=MINIMUM ALLOWABLE
END . .
«80000 2000C. 3.0000 1.0000 g. 51210 Q. 1 0. 1111131114
coe
SEGMENT (21), OPTION(17),
COMPUTE LOITER FUEL ALLOWANCE
LOITER TIME=S.0s (MINUTES)
THRUST=THRUST REQUIRED
END
0. 0. G. 5.0000 1.7C00 51010 2.0000 17 0. 1111131111
XY
SEGMENT(22), OPTION(1),
USE MAX L/D AS BASIS FOR SELECTION
SEARCH AT CONSTANT SPECIFIC ENERGY
END MACH NUMBER =0.2+
ENO ALTITUDE=50.0,
PROPULSIVE MODE = DUAL
THRUST = MINIMUM ALLOWABLE
END ’
20000 50.000 3.0000 1.0000 6. 51210 0. 1 0. 111141144
sacee
SEGMENT(23),0PTION(22),
START LOOP AT BEGINNING OF SEGMENT(4)--~WEIGHT IS TO BE VARIED
FINISH LOOP AT END OF SEGMENT(20)---RANGE IS TO BE SATISFIED
DESIRED RANGE=7350.s NAUT MI
NUMBER OF ITERATIONS = 244
END
1.00GC 2.0C06 7350.0 4.0000 20.000 51210 0. 22 2.0000 111111141
SEGMENT (24),0PTION(17),
PROPULSIVE MODE=DUAL
THRUST = MINIMUM ALLOWABLE
COMPUTE LANDING PERFORMANCE

ENO MISSION
0. Ce 0. 0. 1.00090 51210 4.0000 17 0. 11111145112

MSEG II ==~ AIRCRAFT PERFORMANCE PROGRAM 81714777 18.20.47. PAGE 16
LRC TEST PROSLEM NUMBER 3 <~---~- NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.
RUN

END OF NSEGII INPUT FOR CURRENT CASE, 0 INPUT ERRORS DETECTED.
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NSEG II -=--

«2302G
e 4.00080
3 Go
t a.
5 50060
6 «600E0
7 .80000
8 +95000
9 1.50C0
10 2.6000
11 59500
12 549908
13 5.00650
14 d.
15 0.
16 «BOGCG
17 0.
18 «890030
19 G.
20 «80GC0O
21 Q.
22 «20029
23 1.6030
24 Co

3000.C
56250
21500,
29300.
40560,
52971,
8792,
931219,
.40600

45900,
de

20000.

5C.00C0

2.0000
'

AIRCRAFT PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER 3
ITERATE YO FIND INITIAL WEIGHT TO PROVIDE 7350 NM
FOR GIVEN FINAL WEIGHT.

NSEG II

IN=FLIGHT ENGINE

MISSION SEGHMENT TABLE

«815CIESD6 6.0100 1200.0
6.0000 +32600E¢06 99120,
0. 5.0000 2.0000
+800006406 0. C.

0. 4,0000 g.

0. 4.6000 g,

0. %.0000 0.

0. 4,000 g.

0. 4.0000 0.

0. 4.0000 0.

2. 5,000 t.

B. 4,G000 0.
6.0000 0. -99120,

Co 5.00C0 12,000
«53000E466 0. 0.
3.0000 1.0000 0.

c. 5.0000 1.0000
3.0600 4,0000 0.

0. 1.0000 200.00
3.9000 1.0063 0.

0. 5.0000 1,0000
3.0060 1.0060 0.
7350.0 4,0000 20,000

0. 0, 1.0000

+50000F-01
51000
51000
51000
51100
51100
51100
51100
51100
51100
51400
51100
51100
511008
51010
51210
51010
51110
51010
51210
51040
51210
51210
51210

oL/14777
I

SCALING

TOTAL RANGE
REQUESTED.

160.00

18+2C+50.

et
RGN

N
PN N DR

-

[
NNe N

CR - R-X-F- N-F-¥- ¥ B N Y - N-F-y-y-y-F-¥ ¥ ¥

PAGE 17

1131183114
1111211211414
1111111114
1111141113
1112411124
1112141141
1111114111
1111111141
11113129114
1111111111
1111111111
1114311112
11114811124
1111114111
1111111111
114142111314
1111141111¢
111111214¢
11124141121
11111142141
1111111141
1111111111
1111111111
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TURBOJET PERFORMANCE (PER ENGINE) AT SEA LEVEL STATIC CONDITIONS

TURBOJET GROSS THRUST = = = = = = = = = = 81506.1 (LB)

NET THRUST IN FREESTREAM DIRECTION - - - 81508.0 (19:}}
AJRFLOW RATE = = = = = =« = = = = = = = = 550.325 (LB/SEC)
FUELFLOW RATE = = = = « = = = =« = = = = = 16.0695 (LB/SEC)
SPECIFIC FUEL CONSUMPTION = = = = = = = = «709765 ({(LB FUEL/HR) /LB THRUST)
BASE ENGINE SCALING FACTOR = = « = = = = 1.38286 (NO UNITS)
MAXIMUM AIRFLOW RATE OF BASE ENGINE = = = 4264.266 (LB/SEQ)
PRESSURE RATIO (PT3/PN) = = = = = = = = = «938800 (NO UNITS)
ANGLE OF ATTACK = = = = =« = = = = = = = = (, (DEGREES)
WING HALF ANGLE- = - = - - = = =« = = -~ =,700000 (DEGREES)
INLET WEDGE ANGLE=- = = = = = = = = = = = = 6.00000 (DEGREES)
SCALING THRUST IN FREESTREAM DIRECTION - - 815C0.0 ey

_LIFT COMPONENT OF EMNGINE FORCES - - = = - ~995,760 (Ls)

RAMJET PERFORMANCE (PER ENGINE) AT SCALING ALTITUDE AND MACH NUMBER

RAMJET GROSS THRUST = = = = = = = = = = = 2744644 s}

NET THRUST IN FREESTREAM DIRECTION = = = 27404.7 ey
AIRFLOW RATE =~ = = = = R 277.967 (LB/SEC)
FUELFLOW RATE = = = = = = = =~ - s - - - 8.11663 (LB/SEC)
SPECIFIC IMPULSE = = = = = = = - - == 3381.50 (SEC)
SCALED FUEL/AIR RATIO (PHI) = = = = = = = 1.000 (NO UNITS)
SCALING ALTITUDE =+ =~ = = = = = =,= = = = 99120.0 (FEET)
SCALING MACH NUMBER + = = = = = = = =« = = 6.0090 (NO UNITS)
MAXIMUM AIRFLOW RATE. = = = = = = = = = = 279.379 (LB/SEC)
ANGLE OF ATTACK = = = = = = = = = = = = = 3.37480 (DEGREES)
HING HALF ANGLE= = = = = = = = = = = = =« = =,700000 (DEGREES)
INLET WEDGE ANGLE~ = = = « = - = = = = = = 6,00000 (DEGREES?
SCALING THRUST IN FREESTREAM DIRECTION - = 274(4.7 ns)

LIFT COMPONENT OF ENGINE FORCES = = = - - 1346403 e}

INLET SPILLAGE DRAG = = = = = = = = = = = «3044LIBE~10 (LB)
ENGINE INLET AREA = = = = = « = =« = = = « 32.412 (SQ. FT)
RAMJET THROTTLE SETTING = = = = = = = = = «995 (NO UNITS)
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NSEG II --- AIRCRAFT PERFORMANCE PROGRAM

INPUT TO TAKEOFF CA
WING REFERENCE AREA (SF) .
FLAT PLATE AREA OF GEAR (SF)
FLAT PLATE DRAG COEFF OF GEAR
GROUND ROLL BODY ANGLE (DEG)
MAXIMUM GROUND ROTATION ANGLE (DEG)
WING INCIDENCE (DEG)
THEORETICAL WING ASPECT RATIO
WING LEADING EDGE SWEEP ANGLE (CEG)
TOTAL LIFT LIFT CURVE SLOPE (PER DEG)
LIFT COEF AT ZERO ANGLE OF ATTACK
HING TAPER RATIO
INDUCED DRAG FACTOR
GROUND ROLL FRICTION COEFFICIENT
DRAG COEFF AT ZERO LIET
WEIGHT AT START OF “TAKE-O0FF (L8)
TAKE-OFF THRUST (LB) .
FUEL FLOW RATE (LBS/HR)
SPECIFIC FUELTCONSUMPTION (1.93/HR)
SPECIFIC IMPULSE AT TAKE~OFF (SEC)
FLAP SPAN TO EXPOSEO WING SPAN RATIO
FLAPDEFLECTION (DEG)
AVERAGE FLAP CHORD TO WING CHORD RATIO

NSEG II --- AIRCRAFT PERFORMANCE

1LRC TEST PROBLEM NUMBER 3

01/14/77

LRC TEST PROBLEM NUMBER 3 —=~==— NSEG III

18.20.51 PAGE 19

ITERATE TO FIND INITIAL NEIGHT TO PROVIDE 7353 NM TOTAL RANGE

FOR GIVEN FINAL HWEIGHT.

LCULATIONS
SREF =  14724.00°
SPLG =  200.0000
COPLG =  .5000000
AG = 2500000
AMAXG =  20.00000
WINCID= -.7000000
ARTHEO=  2,000000
WSLEFC=  60.00000 ~ °
CLATOT=  .5115000E=01
cts = 0.

TRATIO=  .2000000
DFK =  .1890000
GRNDFT=  .2500000€-01
CO0 B  .8600000E~02
o = B14783.5
FNO =  307702.1
FFR =  216359.5
SFC =  .7031460
XISO = 5119.847
BFOBEX=  .6600000
FLAPDT=  20.00000
CFOCAV=  .1500000

PROGRAM 01/14/77

NSEG III

IN-FLIGHT ENGINE SCALING REQUESTED.

18.20.51. PAGE 20

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT,.

OUTPUT FROM TAKEOFF CALCULATIONS

IN-FLIGHT ENGINE SCALING REQUESTED.

MAXIMUM WING LIFT COEFFICIENT CLMAX = 1.104521
MAXIMUM WING PLUS FLAP LIFT COEFFICIENT CLMAXF= 1.282280
FLAP LIFT COFFFICIENT INCREMENT DELCLF= «1777593
GROUND ROTATION WING LIFT COEFFICIENT GLU = «8814043
GROUND ROTATION WING PLUS FLAP LIFT COEFFICIENT CLUF = 1.059164
GROUND ROLL LIFT COEFIICIENT CLG = -.2296236E-01
LIFT COEFFICIENT AT OBSTACLE CLS, = +8748691
GROUND ROLL DRAG COEFIICIENT CDG = «1626274E~01
GROUND ROTATION DRAG COEFFICIENT Gbu = «1918328
ORAG COEFFICIENT AT OBSTACLE C050 = «1306589
GROUND ROTATION BODY ANGLE (DEG) AU = 19.34293
ANG, OF ATTACK FOR MAXIMUN LIFT CGEFF (DEG) AWMAX = 23.36217
POWER OFF STALL SPEED (KNOTS) VSTAL = 112.7286
FLIGHT SPEED CORRESPONDING TO CLUF (KNOTS) vu = 12440349
FLIGHT SPEED AT OBSTACLE (KNODTS) V50 = 136.4384
GROUND ROLL DISTANCE (FT) X6 = 1981,011
TAKE-OFF DISTANCE OVER OBSTACLE (FT) X50 = 2904.566
GROUND ROLL TIME (SED) 16 = 18.91333
TAKE~-OFF TIME (SEC) TS0 = 23.32207
FUEL USED FOR TAKE-OFF (LB} DELW = 1401,653
WEIGHT AT OBSTACLE (L8} W5C = 813381.9
RATE OF CLIMB AT OBSTACLE (FPS) ROC = 52.75779
FLIGHT PATH ANGLE AT OBSTACLE (DEG) GAMS0 = 13.23409
3. ¥¥¥¥x® XCLECT END OPTION 17 ¥¥¥¥xe
WT = «81338E+06 H = 50.000 AM = «20640
TIME = 0. RANGE = (. FUEL = 0.

FEE FEE KRR AR R OFPEE AR FEE H R HEE O HEE FEE AR

CUHULATIVE CPU TIME = 5.6070 CPU TIME USEQ IN PREVIOUS TASK = «11400
RGSAVE
Tz HT H AM TAC+++ FUEL RUN+++

FEE FEE FEE R EL AEE AR FEE AEE HEE REE AEE AEE AL HEE AEY AL ¥R

XNZZ E10 E11 OPTION 97



NSEG II =--- AIRCRAFT PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER 3

FOR GIVEN FINAL WEIGHT.

08714777

=e===  NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME PANGE WEIGHT FUEL

0.000 0. 800000. 0.
«127 «29867 799530. 4704
«230 «55478 799152 84749
«317 78744 798836 . 117¢0.
«395 1.0061 798544 . 1456.
2466 1.2161 798283, 1717.
«531 14258 798C43. 1957.
«592 1.6225 797817. 2183.
«650 1.8229 797603, 2397.
«706 2.0231 797398. 2602.
«759 242239 797201 2799.
«811 2.426C 797014¢C. 29990.
861 2.6299 796826 3174,
«309 2.8360 796645, 3355.
«957 30406 796469, 3531,
1.003 3.2559 796297. 3703.
1.049 3.4702 796127, 3873.
1.693 3.6878 795961 . 4039,
1.137 3.9087 795796, 4204,
1.181 4.1332 795634 . 4366,
1.223 4e3613 795473, 4527,

Se ¥¥¥¥xx XCLECTY ENO OPTICN 1 *erxex

WY = «79547E+06 H
TIME = «33333€~01 R

+HE HEE HEE bt

CUMULATIVE CPU TIME = 6.7530

RGSAVE

172 WT H

L1 «7955E+06 3000. «5G0C

UNPACK 51 51109 5
«6CG00 50GJ.0 G.

98

ALTITUDE

ANGE

L2 S EE R EE L ENE L LR L E BRI E N LR XX LS

S50.
197.
345.
492,
640.
788,
935.

1182.
123¢.
1377.
15265,
1672.
182¢C.
1367.
2115.
2262.
2410.
2557.
2705.
2852,

3000.

3300.

0.

(X R LI EE LTI ELI L EE LI BRI AR E NS R L I T L I L XX

MACH NO. v

0

.206
«221
.236
«250
.265
.280
.29G
.309
. 324
.339
.353
.368
.383
.397
12
427
e
456
471
485

«500

aM =

FUEL =

CPU T(ME USED IN PREVIOQUS TASK =

«20

4.0000

TACH++
39E-01

0.

4527.

FUEL

0

RUN+++
4,361

G
51100 0.

(KNOTS)
136.
146,
156.
165,
175.
184,
194,
204,
213.
223.
232.
242,
251.
2€1.
279.
280.
289,
299.
308.
318.

3az.

<500

0.

1.1220

1.900¢

18.20.53.

GAM70D

Go

XNZZ

L.64
5.03
5.68
6.14

64046

6.91
6.90
6.87
€.81

6.75

6.59
€.50

6.41

E1iC
-C.

NET THRUST
304301.0
305361.4
307528.5
368911.4
309783.5
310323.4
310650.0
310813,.7
310848.8
310874.0
310889.2
310914.4
J10964.1
311648.6
311177.3
311353.6
311581.0
311872.9
312222.7
312627.2

313090.5

E11 OPTION
Ce 1

PAGE 21

SFC
«72815
« 72492
=« 71927
« 71566
«71342
«71210
«71143
« 71126
« 71150
«71197
«71261
«71338
« 71424
« 71516
«71642
« 71712
«71813
«71914
«72007
«72407

. 72207

44 FEE L HEE A4

1111111111



NSEG II ---

TIME
0.000
«019
«038
«057
«076
«095
«114
«133
«152
«170
«188
«208
226
244
«263
281
299
«318
«336
«354

«372

6o ®¥¥EE® XCLECT END

4 FEE FEE H 4

LRC TEST PROBLEM NUMBER 3

B1/14/77

NSEG III

18.20.55.

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

ALTITUDE

AIRCRAFT PERFORMANCE PROGRAM
RANGE WEIGHT FUEL
0. 795473.  G.
«10398 795401, 72.39
+20855 795329. 164.5
.31372 795257, 21642
41948 795185, 2877
52584 795114, 358.8
.63281 795043, 429.7
«74039 794973, 5003
.84858 794903, 570.6
.95739 794832, 6406
1.5668 794763, 71Ce 4
1.1769 794693, 78C.0
1.2876 794624, 849.t4
1.3989 794555, 918.5
1.5109 796686, 987.4
1.6235 794417, 1656,
1.7368 794349, 1125.
1.8507 794280, 1193.
1.9652 794212. 1261.
2.0804 7904144, 1329.
2.1962 794277, 1397,
OPTICN 1 wweres
Wi = L7T9LQBE+06 H
TIME =  .10372 R

CUMULATIVE CPU TIME

RGSAVE
11z

WY

51 «7941E+06 500

UNPACK
«80000

61
21500,

= 7.8950
H
' «6060
51100 5
0.

ANGE =

AR 2 BRI I I IS SR R T BT I EE L R )

3000,
3100.
3200.
3300,
3400.
3500,
3600.
3708.
3800.
3900.
4004,
4100,
4200.
4300.
4400,
4500.
4600,
4700.
4800.
4900,

5000.

5000,
4a361

(22 BRI EEL T BRI I I BRI BRI R AL R L L L L L A 2L

MACH NO. v

0
3

«500
«505
«510
«515
«520
=525
«538
«535
«540
«545
«550
«555
«560
«565
«570
575
-580
<585
«590
«595

«600

AM

FUEL

CPU TIME USED IN PREVIOQUS TASK =

AM
«62

4.0000

TAC+++
00€-02

1397,

FUEL

RUN#++
2.196

51100 0.

(KNOTS) GAM7D
327. 8.99
330. 8.96
333. 8.91
337. 8.86
340. 8.81
343. 8.77
3464 8.72
349, 8.67
3c2. 8.62
355. 8.57
359, 8.52
3e2. 8.47
365. B.43
3€8. 8.38
371, 8.33
374 8.29
3177, 8,24
333, 8.19
384. 8.15
387. 8.10
390, 8.08
«60000
4526.9

1.1420

1.000

XNZZ

€10
-0.

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
3131104
312851.7
312598.4
3123543
3121194
311893.6
311676.9
311469.3
311270.8
311062.3
310853.1
3106643
310484.7
310314.1
310152.5
310000.0
309856.4
309721.7
309595.9
309479.0

309370.8

€11 OPTION
0. 1

0.

PAGE 22

SFC
«72202
72225
» 72249
«72273
«72296
«72319
« 72341
«72363
« 72384
« 72406
o 72428
« 72450
« 72470
« 72490
.72510
« 72529
« 72548
« 72567
« 72585
.72602
272619

+44 R EE

11111111113

99

.



NSEG II ~=-- AIRCFRAFT PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER 3

FOR GIVEN FINAL WEIGHT.

01714777

====—  NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WE IGHT FUEL

g.000 c. 794077,  d.
.088  .56003 793750.  326.7
177 1.1357 793426. 6510
.268  1.7274 793104.  973.1
.359  2.3357 792784.  1293.
L4052 2.9611 792u66.  1611.
.546  3.6040 792149,  1927.
.642  4.2650 791835,  2242.
.739 4.94u6 791522, 2554,
.837  5.6432 791212.  2865.
.937  6.3619 790992,  3175.
1.039  7.1015 790594. 3483,
1.143  7.8632 790286, 3790,
1.248 B.6472 789980. 4097,
1.355  9.4547 789674,  4402.
1.464  10.287 789376.  4707.
1.576  11.144 789066.  50il.
1.689 12,027 788762, 5315,
1.805  12.938 788459,  5618.
1.923  13.877 788156,  5921.
2.044 14,845 787853, 6223,

7. ¥¥¥xxx XCLECT END OPTIGON 1 w¥vrERs

WT = .78785E+06 H
TINE = .10992 R

ALTITUDE

ANGE =

FEE HEE FEE FRE FEE AR FEE R HBE FEE BEE L R

CUMULATIVE CPU TIME

RGSAVE

1Tz

61 «7879F+06 .21

UNPACK 71
«95000 2900C.

100

= 9.0730

H
S0E+05 «800¢
51100

9.

5000.
5825.
6650.
7475,
8300.
3125.
99580.
10775.
11600.
12425.
13250,
14075,
14900.
15725.
16550,
17375.
18200.
19025.
19850,
20675.

21500.

2150C.

6.5575

MACH

NO. V (KNOTS)  GAM7D
<600 -390, 13.62
610 395, 13.44
620 400. 13.09
.30 406. 12.74
640 411. 12.61
650 416. 12.08
660 421, 11.76
670 426. 11.45
680 431, 11.14
«690 436, 10.84
.700 441, 10.54
.710 446, 10.25
.720 451, 9.96
.730 456. 9.68
740 461, 9.40
.750 465, 9.13
+7610 470. 8.86
770 475, 8.60
.780 479, 8.35
.790 484. 8410
.800 488, 7.97
AM = .80000
FUEL =  1396.5

FHE FHE P EE HEE HEE HEE REE O FEE HEE HEE B

CPU TIME USED IN PREVIOUS TASK =

AM
34

4.0000

TAC+++
07€~-01

FUEL

6223,

0

RUN+++
14.85

51100 0.

1.1739

XNZZ ELiC
1.000 ~0e

18.20.57.

NET THRUST
309369.3
303675.4
298195.9
29266544
287280.3
28199640
2767367
271652.2
266605.3
26166143
256665.3
25168341
24682147
26201243
237295.4
232613.6
228009.8
223475.7
219650.3
21471642

210332.2

PAGE 23

SFC
.72620
.72526
. 72426
.72332
.72231
.72128
.72025
.71915
.71805
« 71691
.71602
«71525
710414
.71361
.71275
.71189
«71100
.71010
L7091
70814

« 70714

+H4 FFE AET FRE HEE HE

E11 OPTION
0. 1

1111111111



tEE HEE HEE H 4

NSEG II =-~-~ AIRCRAFT PERFORMANCE PROGRAM

TIME
0.000
.059
‘118
177
.238
.300
.363
628
433
561
.630
.700
.772
.47
.923
£.004
1.090
1.181
1.278
1.383
1.496

8. v¥¥¥%¥ YCLECT END

LRC TEST PROBLEM NUMBER 3

01/714/77

-==«= NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT,

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE WEIGHT FUEL
0. 787853, 0.
«48115 787678, 1754
«95866 7087497, 35644
1.4489 787314, 539.0
1.9523 787130 723.5
24697 786943, 916.0
3.0015 786755, 1099.
3.5489 786564 1289.
4.1125 786371, 1463,
4.6931 786175, 1678.
542915 785976, 1877.
5.9089 785775. 2078,
6.5462 785570, 2283.
7.2044 7a5362,. 2491,
7.8895 785149, 2704,
8.6168 784926, 2927.
9.3931 784693, 3161.
10.225 784446, 3407,
11.121 784185, 3668,
12.090 783907, 3947,
13.146 783608, 4245,
OPTION 1 sEvers
WT = «78361E+06 H
TIME = «14399 R

CUHULATIVE CPU TIME

RGSAVE

IT2Z

71 «7836E+06

UNPACK

1.5000

= 10.259
LAs H
«290CE+0S «9500
81 51100
40500. 0.

ALTITUDE

ANGE =

[ ZE BRI L A I AL BRI E R L L N XL L)

21500.
21875,
22250
22625,
23000.
23375.
23750.
241265,
24500,
24875,
25250.
25625,
26000,
26375,
26750.
27125,
27500.
27875,
28250.
28625.
29008.

29000

21.40

[T BRI E R R LRSI N LA LI R L AL L L XY

MACH NO. v

3

«800
807
«815
822
«830
«837
« 845
+852
=860
«867
«875
882
«8990
-897
« 9205
«912
=920
«927
«935
« 942

=950

AM =

FUEL =

CPU TIME USED IN PREVIOUS TASK =

AM
o2k

4.0000

TACt4+
94E-01

4245.

FUEL

RUN+++
13.15

0.
51100 0.

18.21.00.

(KNOTS) GAM7D
488, 7.30
K92, T7.33
496, 7.27
500. 7.08
503. 6489
507. 6.71
511. 6052
515. 6o 34
518. 6.15
522. 5.97
526, S5¢79
529. 5462
5133. Saltl
537. 5.25
S4Q. 5.00
Stuha 4,69
548, 439
551, 4,09
555, 3.79
558. 3.49
562 3.34
«95000
6223.2

1.1860

1.000

XNZZ

EL0
-0,

IN=FLIGHT ENGINE SCALING REDUESTED.

NET THRUST
230328.5
227098.7
225558.2
224002.2
222476.1
220979.8
219447,.2
217915.2
21641144
214941.5
213463.3
212010.6
21658641
209170.6
207711.0
206280.6
204877.8
203476.2
202070.4
200691.6

199339.8

E11 OPTION
Q. 1

PAGE 2k

SFC
«70715
«82110
81953
«81796
«31636
« 814712
«81311
«81151
«80387
-80819
«80655
80487
«80316
«80143
«79973
«79799
« 79622
» 79445
«79271
«79093

78912

(2RI L BRI BRI EE L]

1111111111
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NSEG II ==~ AIRCRAFT PERFORMANCE PROGRAM 01714777 18.21.03. PAGE

LRC TEST PROBLEM NUMBER 3 =~==-= NSEG III

ITERATE TO FIND INITIAL WEIGHY TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY
TIME RANGE WEIGHT FUEL ALTITUDE MACH NO. VvV (KNOTS) GAM70D NET THRUST
g.000 0. 783608, 0. 29000. «950 562. 1.67 199339.3
306 2.8987 782803, 805.4 29575. «977 577. 1.70 201389.6
«671 544551 781830, 1779. 30150. 1.005 592. 1.42 203073.3
1.081 10.551 780724, 2884, 30725, 1.032 606. 1.27 202700.1
1.518 15.018 779533, 4075, 31300. 1.060 621, 1.16 202527.1
1.983 19.880 778253 5355. 31875. 1.087 635, 1.13 2025704
2.425 24.613 777619, 6589. 32450. 1.115 650. 1.17 205310.4
2.839 29.142 775851, 7757, 330265, 1.142 664, 1.24 203178.7
3.218 33.384 774768, 8841, 33600. 1.170 678, 1.33 201984.8
3.561 37.291 773779. 9829. 34175. 1.197 692, 1.42 201320.1
3.801 41.024 772842, «1077E+05 34750, 1.225 706, 1.45 201150.4
4.197 bh,781 771908, «117JE+0S 35325, 1.252 720. 1.44 201272.5
4,506 48,531 770982, «1263E+405 35900. 1.280 734, 1.41 201787.0
44826 52.484 7700612, «1360E+05 36475. 1.307 749, 1.48 202592.8
5.097 55.89% 769180, «1443E+05 37050. 1.335 765. 1.78 217881.3
54330 58.894 768450 «1516E+0S 37625, 1.362 781, 1.86 222947.8
54545 61.722 767765 «1584E+05 38220, 1.390 797. 1.96 22740343
5.746 6h.b1l 767115. +1649E+05 38775, 1.417 813. 2.05 231571.6
5.936 67.011 766491, «1712E40S 39350, 1,445 828. 2412 235438.8
6.116 69,523 765889. «1772E+05 3992%, 1.472 Bk, 2.19 239313.9
6.288 71.956 765308 «1830€E4+05 40500. 1.500 860. 2.23 2432314
9, *¥¥¥xx YCLECT END OPTION 1 *eevex
WT = «76531E+06 H = 40500. AM = 1.5000
TIME = «16893 RANGE = 34,549 FUEL = 424541

+4E HEE tEE FEE

CUMULATIVE CPU TIME = 11.333
RGSAVE
I72Z L1 H
81 «7653E+06 «405S0E+DS 1.500
UNPACK 91 51100 5
2.6000 52971 . 0.

102

FEE FEE O FEE FEE FEE FEE BEE RS HER

+4E P4t FEE HEE HEE FEE B R R PR R R

CPU TIME USED IN PREVIOUS TASK =

AM TAC+ &+
«1048
1

L.0000 0.

FUEL
«1830E+05

RUN#++4+
71.96

0.
51100 0.

1.6740

1. 000

XNZZ

E10
=-0.

€11 OPTION
0. 1

25

SFC
.78912
.78935
. 79135
.80182
«81164
.82067
-82045
.83853
.85335
.86619
.87722
«88690
«89510
« 90471
.85559
«84371
T TN
~BLL4LY
. 84363
84288

« 84206

+EE HEE S FEE 4t

1111111113



NSEG II

TIME

0.000
"»268

+505

2717

+909
1.085
" 1.252
1.4190
1,561
1.785
1.846
1.987
2.128
2.268
2.410
2.559
2.716
2.884
3.059
3.229

3. 381

10. *w»e¥¥ XCLECT END

=== AIRCRAFT PERFORMANGE PROGRAM

LRC TEST PROBLEM NUMBER 3

FOR GIVEN FINAL WEIGHT.

01714777

3 ~=~=~- NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVINE 7350 NM TOTAL RANGE
IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIM8 PATH HISTORY

-RANGE HEIGHT FUEL
0. 765308, 0.
3.9020 764371, 337.8
7.4875. - 763495, 1813,
10.806 762672, .-2637.
13.899 761893, 3416,
16,841 . 761148, 4160.
19.710 760429. 4880,
22.518 759731, 5577.
25.271 759055, 6253.
27.976 758399. 6910.
30.735 757742, 7566,
33.500 757067. 8241.
36.357 756373. 8936.
39.283 755659, 9650.
42.323 754919, «1039€E+05
45.590 754137, +1117E+05
49.135 753304. «1200E+05
524993 752414, +1289E+05
57.113 751471, . «138LE+DS
61.203 750538, «1477E+05
64.928 749690. «1562E+05
OPTION 1 mrevesr
WT = «74969E+06 H
TIME = «27372 RANGE

ALTITUDE - MACH NO. vV (KNOTS)
40500. 1.500 860.
41124, 1.555 891.
417647, 1.6190 923.
42371. 1.665 954,
‘42994, L1720 986.

43618, 1.775 1017.
L4241 . 1.830 1049,
44865, 1.885 1080.
45488, 1.940 1112,
46112, 1.995 1144,
46735, 24050 1175.
47359, 2.105 1207.
47983. 2.160 1238.
48606. 2.215 1279.
49230, 2.270 1301.
49853, 24325 1333,
S0477. 24380 1364,
511400. 2435 1396.
S1724. 2.490 1427,
52347, 24545 1459,
52971, 2.600 1494.

= 52971. aM = 2460

= 106,51 FUEL = 1830

FFF FEE O FEE HEE HEE R HEE AL HEE R FEE EEE

CUMULATIVE CPU TIME = 14,087
RGSAVE
7z Wt H
91 «7437E+06 «5297E+05 2.600
UNPACK 161 511080 ]
5.9500 87990 . 0.

18.21.07.

GAM7D

0o
0.

1.51

1.57

. 1.70

-1.83
1.95
2.C2
‘207
2.11
215
2416
2.13
2.08

2.03

NET THRUST
243243.6
256948.4
271040.8
285017.3
299121.8
308440.8
316624.8
324500.9
331995.1
339091.5
347631.8
359221.6
370450.0
381787.0
387209.4
389626 .6
392049.0
395170.3
403432.9
411729.1

418729.0

PAGE 26

SFC
« 84197
«84029
83791
« 83695
«83595
«83114
+82631
«82176
«81764
«81397
«8129¢€
81330
«81371
«81315
«81116
81004
81004
« 80849
- 80827
80735

280645

HHE FEE BHE HRE BEE HEE FEE RS FEE EEE R EE AL HEE TR O BFRE L 44

CPU TIME USED IN PREVIOUS TASK =

AM TAC+
«5635E~
1
5.0000

e
01

FUEL
«1562E+05

RUN+++
64493

Je
51100 0.

2.0740

1.000

XNZZ

E10
=-C.

E11 OPTION
O 1

1111111111

103



NSEG II --- AIRCRAFT PERFORMANCE PROGRAM 01716777 18.21.10. PAGE 27

LRC TEST PROBLEM NUMBER 3 ==-—= NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

CONSTANT DYNAMIC PRESSURE CLIMB PATH HISTORY

TIME RANGE WEIGHT FUEL ALTITUDE MACH NO. VvV (KNOTS) GAM70D NET THRUST SFC

e.000 0. 749690 . C. 52971. 2.600 1490. 2.61 419657.7 «805643

250 643117 748282 1408, 54722, 2.695 1545, 2453 419054 .2 «80591

«507 13.068 746841, 2850. 56473, 2.811 1611. 2043 411783.1 +80538

«756 19.885 745490, 4200. 58224, 2.932 1681, 2.32 394648.7 «81065
1.016 27.319 TL44129. 5562, 59975. 3.058 1753. 1.95 335530. 4 «91996
1.343 37.084 742475, 7216. 61726, 3.190 1828. 1.59 3247544 «91689
1.697 48.087 7uG75C . 8940, 63477, 3.327 1907. 1.41 3141074 «91514
2.079 60.495 738950 . «107L4LE+0S 65228, 3.479 19489, 1.24 303442.6 «91537
24503 Tha877 737018. «1267E+05 66979, 3.619 2076, 1.067 292249.9 «91790
2,971 91.420 734962, «164T3E+05 68730, 3.774 2168. 9% 281182.6 «92181
3.482 110.29 732791, +1690E+05 76480, 3.935 2263. «82 271178.0 e 92475
4.038 131.71 730504, «1819E+(5 72231. 4e103 23E€3. «73 26234841 +92861
4.639 155.910 728093, «2160E+05 73982. 4.278 2467, « Bl 254001.6 293551
5.292 183.32 725537. «2415E+05 75733, 4e460 2574, 56 245533.5 e 94673
6.008 214,73 722797. +2689E+05 77484, 44649 2687. «49 235361.1 «96102
6.809 251.39 719819, «2987E+05 79235. 4e 845 2804, T4 225041.9 «97733
7.710 294.43 716560, «3313E+05 80986. 54049 2925. «35 214840.6 «99671
8.729 345.16 712974, «3672E+05 82737, 54262 3052. «30 20544043 1.0149
9.878 4064491 709029, «4066E+05 84488, S.482 3184, 25 196712.1 1.0337
11.188 475,91 704649, «4504E+D5 86239. 5.712 3321. .21 13778444 1.0551
12.702 561.57 699711. «4998E+05 87930. 5950 34h64. «19 179245.0 - 1.0781

11. *¥*¥¥+¥¥¥ XCLECT END OPTION 1 weruxs
HY = «63971E+G 6 H = 87990. AM = 5.9500
TIME = «33008 RANGE = 171.43 FUEL = 15618.

FEE EEE BEE HE BEE FEE FEE R BEE BEE R BEE BEE R BEE SR REE BEE FRE H4F FEE HEE HEE BEE BEE B RS HEE FEE BEE SR

CUMULATIVE CPU TIME = 15,467 CPU TIME USED IN PREVIOUS TASK = 1.4600
RGSAVE
11z WT H AM TACH++ FUEL RUN+#+4+ XNZZ E10 €11 OPTION
101 «6997E+06 «B799E+(S 5.95¢C «2117 +4998E+0S 561.6 1.000 -C. 0. 1
UNPACK 111 51100 S 1 1 0 3. i
5.9900 99120. 0. 4.0000 0. 51100 0. 1 G. 1111111111
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NSEG II ===

TINE
0.000
o047
.bes
oi47
.200
«255
.313
.373
436
.502
.572
+645
.723
.805
.893
.987
1.088
1.198
1.318
1.451

1.598

12, *¥*¥¥x XCLECT END
LAl

et ¥4 LEE HEE

RANGE

247293 -

5.5623
8.5065
11.570
14.764
18,097
21.583
25.236
29.072
33,1114
37.374
41.889
46.638
51.808
57.298
63.215
694634
76,650
84.389

93.023

TIME

CUMULATIVE CPU TIME

RGSAVE
I72Z

111 «6955€E+06

UNPACK
5.0000

LAl

121
«40000

H
»9912E+05

HWEIGHT

«54178

17,207

5.990

6.0G060

AIRCRAFT PERFORMANCE PROGRAN

01714777

LRC TEST PROBLEM NUMBER 3 ~===-
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

NSEG III

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

FUEL
699711. 0.
699560 . 15046
699407. 303.9.
699250« 4603
699091. 619.9
698927 . 783.2 "
698760 . 350.6
698588 « 1122.
698411, 1299,
698229. 1482,
638041, 1670
697845. 1866,
697661, 2069.
697429, 2282.
697205. 2505.
6969780 . 2740.
696721, 2990.
696455, 3256.
696169. 3542,
695858, 3853.
695517, 4194,

OPTION 1 #*exsr
.69552E406 H

R

ALTITUDE

87990,
88546,
89103.
89659,
‘90216,
90772,
91329,
91885.
92442,
92998.
93555.
9utt1.
94668,
95224,
95781,
96337.
96894,
97450,
98007,
98563.

99120.

99120

ANGE = 733.0

MACH' NO.
5.9350
5.952
5.954

- 54956
5.958
54360

- 5.962
5.964
5,966
S5.968
5.970
5.972
5.974
5.976
5.978
5.988
5.982
S5.984
5.986
5.9838

5.999

. AM

g FUEL

CPU TIME USED IN PREVIOQUS TASK =

AM

TAC+++

»2663E-01 4194,

g.

1 1
-99120.

vV (KNOTS)

34€Eq,

3466,
3469,

3h71s
344,
3476.
3479,
3481,
3484,
3486,
3489,
3491.
3494,
3496,
3499,
3501.
3503.
3506.
3508.
3511.

3513.

5.99

= 4998

1.7400

FUEL RUN+++
93.02 1.000

Q Q.

51100 0.

18.21.14.

' GAM7D

1.40
1.33
1426
1.20

1.13

«99
«92

«85

.71
«64

«61

00

0.

tHE HEE HEE FEE R AR R FEE RS R R R R REE A E 4 HEE 4 EE 44

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
179085.0
175218.8
172879.2
169025.3
166054.9
163165.8
16035543
157622.8
154964 .8
152379.8
149865.7
14742047
14504249
1427304
140481.3
138293.8
136166.1
134096.4
132082.8
130123.5

12821645

PAGE 28

SFC
1.0781
1.077¢
1.0772
1.0768
1.0764
1.0759
1.08755
1.0751
1.0747
1.0743
1.0739
1.0735
1.0731
1.0727
1.0723
1.0720
1.0716
1.0713
1.0709
1.0706
1.0703

[ZEA SR L R ZENELE S L IS

XNZZ €10 £11 OPTION
-0 0. 1
21
. 21 0.

1111111111
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RAMJET -PERFORMANCE (PER ENGINE) AT SCALING ALTITUDE

RAMJET GROSS THRUST = = = = = = = = = = = 39142.3
NET THRUST IN FREESTREAM DIRECTION = - -~ 39012.2
AIRFLOW RATE = = = = = = = = = = = = = = 396.419
FUELFLORW RATE = = « = = = = = = = = = = =~ 11.5754
SPECIFIC IMPULSE = = = = = = = = = = = = 3381.50
SCALED FUEL/AIR RATIO (PHI) = = = = = = = 1.000
SCALING ALTITUDE = = = = = = = = = = = = 99120.0
SCALING MACH NUMBER = = = = = = = = « = = 6.000
MAXIMUM AIRFLONW RATE = = = = = = = = = = 397.573
ANGLE OF ATTACK = = = = = = = = = = = = = Selb44L1
WING HALF ANGLE- = = = = = = = = = = = = = =,70004d0
INLET WEDGE ANGLE= = = = = = = = = = « = = 6,00000
SCALING THRUST IN FREESTREAM DIRECTION - - 39012.2
LIFT COMPONENT OF ENGINE FORCES - - - - - 3087.37
INLET SPILLAGE DRAG « = = = = = = = = = = «391423E-10
ENGINE INLET AREA = = = = = = = = = = = = 39.300
RAMJET THROTTLE SETTING = = = = = = = = = «997

106

(LB)

[48:})
(LB/SEC)
(LB/SEC)
{SEC)

(NQO UNITS)
(FEET)

(NO UNITS)
(LB/SEC)
(DEGREES)
(DEGREES)
(DEGREES)
[{9:})

(Le)

e’

(SQ. FT)
(NO UNITS)

AND MACH NUMBER



NSEG II =---

AIRCRAFT PERFORMANCE PROGRAM 0L/14/77
LRC TEST PROARLEM NUMBER 3 =---=- NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM
FOR GIVEN FINAL HEIGHT. IN-FLIGHT ENGINE SCALING
MISSION SEGMENT TABLE

LD «8150G6F¢06 6.010C 1200.C +50000E-04 1.00C0
«40000 6.05C0 «32600F¢05 99120, 51000 0.

b G 5.6060 2.0000 51000 2.0000

3. +80000E+06 0. 0. 51000 3.
3000.C 0. 4.0000 0. 51100 0.
508C.C S 4.0000 a. 51100 0.
21500, o. 4.0000 G. 51108 0.
29233, Ce 440063 Go 51100 0.
40500, Ce 4.0000 0. 51100 0.
52971. 0. 4.00C0 Q. 54100 0.
87990. C. 5400LG Q. 51100 0.
99120. 3. 4.00640 Q. 51100 0.
+43000 6.0006 0. -99120. 51100 0.

Je . 5.0000 12.000 51100 Q.

Ge «53000E+06 0. 0. 51010 1.0000

- 20005, 3.0000 1.0000 0. 51210 ¢.

G. 3. 5.0000 1.0000 51610 2.0000
450603, 3.90C0 4.00C0 0. 51110 0.

. Qs 1.000¢ 20G.00 51010 0.
25300, 3.0006C 1.0000 Q. 51210 9.

Q. f. S.00C0 1.0000 51010 2.00C0
50.06& 3.0000 1.0666 . 51210 0.
220356 7350.0 4.00C0 20.0C0 51210 0.

g. 0. G. 1.003¢ 51210 4.0CCO

TOTAL RANGE
REQUESTED.

100.C0

18.21414.

N
N

nn

»
BNE NP N QR P R

[

17

OXO 0000 AXOODOOOOOODOOO

PAGE 29

1111111111
1111211131
1111111114
1131411141
1111111131
1111111111
1111111111
1111111111
1111111114
1111111114
1111111111
11111111141
1111111111
1111118418
1111111111
1114111114
1111111411
1111111113
1111111111
1141111114
1111111113
1111124111
1111111431
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NSEG II ~--~ AIRCRAFT. PERFORMANCE PROGRAM

DUMPRG

SEG’ WT
1 «8150E+06
2 «B150E+06
3 «8134E+06
& «8000E+06
S «7955E+06
6 «7941E+06
7 «7879E+06
8 «7836E+06
9 «7653E+06

10 «7497E+06
11 «6997€+06
12 +6955E+06
13 «6955E+06
14 -0.

15 -0.
16 =-0.
17 -0,
18 =-0.
19 -0-
20 -0.
21 -0.
22 ~0.
23 =-0.
24 ~0.

108

g.
g.
50,080
50.00
3000,
5800.
«2150E+05
«2900E+05
«405C0E+QS
«5297E+05
«8739E+05
«9912E+05
«9912E+05
-0.
-0.
-0.
=0,
~0.
-0.
-0.
-0.
-8
-0.
-D.

aM
2008
«2000
« 2064
«2064
«5G0C
«6000
«8000
«950¢
1.500
2.600
5.950
54990
5.990
-0
-0
~0.
~0.
-0.
-0.
-0.
-0.
-Ce.
=0
~0.

LRC TEST PROBLEM NUMBER 3
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 73503 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

-8333E-01
«2039€-01
+6200E-02
«3407E-01
+249LE~01
«1048
J5635E-01
2117
+2663E-01
a.
-0.
-C.
-0.
-c.
~0.
-0.
-0
-0,
-0,
-0.
-0,

FUEL
G.
Q.
1618,
4527,
1397.
6223.
4245,
+1830E+05
«1562E+05
+4998E+Q5
4194,
4194,
-0
-0.
-0.
-0.
=0,
-0.
~0.
-0.
=0
~0.
-0.

01/14/77

NSEG III

1842141k

IN-FLIGHT ENGINE SCALING REQUESTED.

RANGE

0.

0.

0.
44361
2.196
14.85
13.15
71.96
64493
561.6
93.02

0.

-0.
-0.
-0.
~0.
-0,
-0
-0,
-0.
-0.
-0
-0.

XNZZ
1. 000
1.000
1. 000
1.000
1.000
1. 000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
~0.
=0
-0.
~0.
-0.
-0
-0

-0
-0.
-0

E10

Ce
-0.
-0
~Ce.
'D)
=0
=0.
-0
-0
-0.
-0.
-0.
-0.

1.
-0,
~0.
-0.
-0,
-g.
-0.
-0
=0
-0.
=0

E11
0.
Q.
0.
0.
O.
g.
0.
0.
0.
0.
0.
0.
G.

-0.

~0.

~0.

-0.

-0

-0.

-0.

-0.

~0.

~0.

-0.

PAGE

OPTION

30



NSEG II

TIME
G.00C
«127
230
« 317
«395
<466
«531
«592
«650
«706
«759
«811
«861
«909
«957
1.003
1.049
1.093
1.137
1.181

1.223

15, ¥v*#¥x*x XCLECT END

+4F +EE HEE 4

CUMULATIVE €

RGSAVE
1Tz
41 «7955€+

UNPACK
+60000

LRC TEST PROBLEM NUMBER 3

FOR GIVEN FINAL WEIGHT.

01/14/77

~==== NSEG III
ITERATE TO FIND INITIAL WEIGHY TO PROVIDE 7350 NM TOTAL RANGE
IN=FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

ALTITUDE

-== AIRCRAFT FERFORMANCE PROGRAM
RANGE WEIGHT FUEL
0. 800000, g.
«29867 799530, 470.4%
«55478 799152. . 847.9
« 78744 798830 1170.
1.0061 798544, 1456,
1.2161 798283. 1717.
1.4208 798043, 1957.
1.6225 797817. 2143,
1.8229 797603. 2397,
2.0231 797398. 2602.
2.2239 797201. 2799.
244260 79701C. 29990.
2.6299 796826. 3174,
2.8360 796645, 3355,
Ja044b 796469, 3531,
3.2559 796297, 3703.
3.4702 796127, 3873.
3.6878 795961. 4039,
3.9087 795796. 4204.
he1332 795634, 4366.
4e3613 795473, 4527.
OPTION 1 wexevs
WT = «79547E+06 H
TIME = «83333E-01 R

ANGE =

FE FEE Y R R R T AR A H

PU TIME

Lh)
oe 300

51
5000.0

= 18.597
H

0. «5000

51100 5
0.

58.
197.
345.
492,
640,
738,
935.

io082.
1236.
1377.
1525.
1672.
1820.
1967,
2115.
2262,
2410.
2557,
270S.
2852,

3000,

3000,
0.

4 FEE HEF FEE FEE R HEE BEE R R HEE H 4

MACH

¢

NO. v
«206
«221
«236
«250
«265
«230
«294
"« 309
324
«339
«353
«368
»383
«397
k12
o427
PLLYR
2456
2471
«485

«500

AM =

FUEL =

CPU TIME USED IN PREVIOUS TASK =

AM
20

4.0000

TAC+++
39€~-01

0.

4527.

FUEL

RUN+¢+¢
4.361

0.
51100 0.

(KNOTS) GAM7D
136. 4o 64
146, 5.03
156. 5.68
165. - 6.14
175. 6446
184, 6.67
194. 6.81
204, 6.88
213. 6.91
223. 6.90
232, 6.87
242, 6481
2%1. 6.75
261, 6.67
270, 6.59
2840. 6.50
289, 6a41
299. 6.31
308. 6.22
318. 6.12
327. 6.07
»50000
4193.7

1.1140

1. 006

XNZ2Z

18.21.17.

E10
=-C.

NET THRUST
304301.0
305361.4
30752845
308911.4
309783.5
310323.4
31065040
310813.7
310848.8
310874.0
310889.2
3109144
310964.1
311048.6
311177.3
311353.6
311581.0
311872.9
312222.7
31262742

313090.5

€11 OPTION
0. 1

PAGE 31

SFGC
«72816
« 72492
«74927
« 71566
« 71342
«71210
e 71143
«71126
«71150
«71197
«71261
«71338
o 71424
71516
«71612
«71712
«71813
« 71914
«72007
«72107

«72207

4 HhE JEE A b EE

1111111111

109



NSEG II ~-~ AIRCRAFT PERFORMANCE PROGRAM

TIHE
[

«000
.019

.038

© 2067

2076
«095
«lib
«133
«152
« 170
«189
.208
226
c24L
263
«281
«299

«318

© 336

16 T¥F*¥¥ YCIECT END

+4+ ¢+ HEE b4

+354

<372

LRC TEST PROBLEM NUMBER 3

FOR GIVEN FINAL WEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

ALTITUDE

3000.
3100.
3200.

33060,

-3400.

3500.
3600.
3700.
3800,
39640,
agbe.
4100,
4200,
4300,
4400,
4500.
4600.
4700,
uR0C.
4900.

5000,

5000.

QL/14/777 .18421.19. - PAGE
-=~== NSEG III .
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
IN-FLIGHT ENGINE SCALING REQUESTED.
MACH NO. Vv (KNOTS) GAM7D NET THRUST
«580 327. 8.99 313110.4
«505 330. 8.96 312851.7
«510 333. 8.91 312598.4
«515 337. 8.86 312354.3
«520 3404 8.81 312119.4
«525 343, 8.77 311893.6
«530 346, 8.72 311676.9
«535 349, 8.67 311469.3
«540 3s2. 8.62 311270.8
«545 355. 8.57 311062.3
550 359. 8.52 310853.1
+555 3€2. 8,47 310664.3
«560 3E5. 8.43 310484.7
«565 €8, 8.38 3103141
570 371. 8.33 310152.5
«575 374, 8.29 310000.0
«580 377. 8424 3098564
+585 380, 8.19 309721.7
«590 384, 8.15 309595.9
595 387, 8.190 309479.0
«600 399. 8.68 30937G.8
0 AM = « 60000
3 FUEL = 452649

RANGE HEIGHT FUEL
Q. 795473, Q.
«10398 795401, 72.39
« 20855 - 795329. 144.5
31372 795257. 216.2
« 419648 795185, 287.7
. 52584 795114, 358.8
«63281 795043, 429,7
« 74039 794973, 500.3
«84858 7949(3. 57G.6
«95739 7948 32. 6406
1.0668 734763, 7104
1.1769 794693, 780.0
1.2876" 734624, 843.4
1.3989 794555, 9iR.5
1.5109 794486, 987.4
1.€235 794417, 1056.
1.7368 794349, 1125.
1.8507 794280, 1193.
1.9652 794212. 1261.
2.0804 7941 44, 1329.
2.1962 794G77. 1397.
OPTION 1 s¥eEEx
HT = «73408E+06 H
TIME = «10372

CUNULATIVE CPU TIME

RGSAV
172
51

UNPACK
«800

1190

E
HT
«TI41E+06 500
61
0g 21506 .

= 19,743
H
0. «6000
511390 5
0.

RANGE

4.361

CPU YIME USED IN PREVIOUS TASK =

AM TACH++
«6200E-02

1
4.5000 2.

1397.

FUEL

0

RUN+++
2.196

0.
51100 0.

1.1460

1.000

XNZ22Z

FHE HEE HEE R HEE HEE AR FEE FEE FEE BEE HAE FEE HEE HEE HEE B AR E HEE HEE S

E19
-0.

€11 OPTION
g. 1
C.

32

SFC
.72202
.72225
.72249
.72273
.72296
.72319
.72341
.72363
72384
.72406
.72428
+72450
72470
. 72490
.72510
.72529
.72548
. 72567
72585
.72602

«72619

(AR ELIE LIS LRSS

1112211111



NSEG II -~- AIRCRAFT PERFORMANCE PROGRAM 01/106/77 18.21.21. PAGE 33
LRC TEST PROBLEM NUMBER 3 =----= NSEG III '

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIHE RANGE HEIGHT FUEL ALTITUDE MACH NO. V (KNOTS) GAMTO NET THRUST SFC
0.000 ' D 794L77. 4. 5000. »600 390. 13.62 309369.3 «72620
<088 56003 793750 3267 5825 =610 395, 13. 44 3036754 »7252€
177 1.1357 793426, 651.0 6650, «620 400, - 13.09 2981§5.9 e 72426
268 1.7274 793104, 973.1 TW?75. - 630 436, 12474 292665.4 « 72332
359 243357 792784, 1293. © 8300, * 2640 hit. 12.41 287280.3 -7223i-
452 2.9611 792466, 1611. 912%. «650 416. 12.08 281996.0 « 72128
«546 3.6040 792149, 1927. 3958. =660 421. 11.76 27673447 «72025
«642 442650 791835, 2242, 10775. «670 426. 11.45 271652.2 «71915
«739 4o9446 791522. 2554, 11600, «680 431. 11.14 26660543 « 71805
+837 S5.6432 791212. 2865. 12425. «690 436, 10.84 261661.3 « 71691
«937 603619 790902, 3175. 13250« «700 hil. 10.54 2566653 «71602
1.039 7.1015 7390594, 3483, 14975. #7140 446, 10.25 251683.1 « 71525
1.143 7.8632 790286, 3790. 14900. «720 451. 9.96 2460821.7 .ilhhk
1.248 B.6472 789980 . 4097. 15725. «730 456. 9.68 242012.3 «71361
1.355 9. 4547 789674, 4402, 16550, o740 461, 9.40 23729544 «71275
1.464 10.287 78937C. 4737. 17375. 750 465. 9.13 232613.6 «71189
1.576 11.144 789066, 5011. 18200. «760 470. 8.86 228009.8 «71100
1.689 12.027 788762, 531S. 13025. 770 475, 8.60 223475.7 «71010
1.895 12.938 788459, 5618. 19850. «780 479, 8,35 219050.3 " 70914
1.923 13.877 788156. 5921. 20675. «790 484, 8.10 214716.2 «70814
2.044 144845 787353, 6223. 21508, «800 488, 7.97 -210332.2 « 70710
17. ®¥w®¥¥ XCLECT END OPTICN 1 ¥rvsas
WT = «78785E406 H = 21500. AM = «80000
TIME = «10992 RANGE = 6.5575 FUEL = 1396.5

FHE FHE FEE HAE HEE HEE FEE B FEE REE RS RS RS HEE REE R EE FEE FRE EE AR AR E R R AR R LR SRR A4 AR

CUMULATIVE CPU TINME = 20.919 CPU TIME USED IN PREVIOUS TASK = 1.1760
RGSAVE
1Tz HT H AM TAC+++ FUEL RUN+++ XNZZ EiC E11 OPTION
61 «7879E+06 «2150E+05 + 8000 «3407€-01 6223, 14.85 1.000 -0. g. 1
UNPACK 71 51100 5 1 1 [} 0. 1
«95000 29000. 0. 4.0000 0. 51100 0. 1 0. 1111111111

111

i



NSEG II =---= AIRCRAFT PERFORMANCE PROGRAM

TIM

18.

E RANGE WEIGHT
0.000 0. 787853,
«058 47175 787675,
«115 «33663 787491 .
«173 1.4136 787306.
«232 1.99032 787118,
292 2.4061 786929.
«354 249227 786738.
416 3.4541 786545,
480 440009 786349,
«546 4e5638 786151,
«612 5.1436 785950,
«681 Sa.T414 785747,
«751 603578 785540,
«822 6,991 785331.
«896 7.6556 785116.
« 374 8.3566 7084893,
1.057 9.1032 784659.
1ol b4 9.9014 784412,
1.237 10.759 784152,
1.337 11.684 783875,
1.445 12.687 78358C.
®¥xyxx XCLECT END OPTION 1
WT = «78358E
TIME = «14399

(XA R ZL R LI BRI BRI SR II AL L L L S

CUMULATIVE CPU TIME

RGSA
I7Z
71

UNPAC
1.5

112

VE
]
«7836E+(6 «29
K 81
g0eo 40500,

= 22,105

H
90E+CS » 9540
51106

c.

LRC TEST PROBLEM NUMBER 3

01/14/77

~==== NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7353 NM TOVTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

FUEL
C.
177.9
362.0
547.7
73540
92442
1115.
1309.
1504,
1702.
1903.
21t7.
2313.
2523.
2737.
2961.
3195.
3441,
3702,
3978.

4273

TRIERY

+06 H
R

+E4 *EF 4

ALTITUDE

ANGE =

e 4

21500.
21875,
22250,
22625.
23000.
23375,
23750.
24125,
24500.
24875,
25250.
25625.
26000.
26375,
26750,
27125.
27500.
27875.
28250,
28625,

29000.

29000,

21.40G3

A FEE FEF FEE FEE AR AL HEE AL HEE AR A4t

MACH NO. vV (KNOTS)
+800 W88,
«807 492,
o815 496.
822 500.
«830 s03.
«837 507.
845 511,
852 515.
=860 518,
867 522,
875 526,
882 529.
«890 533.
«897 537.
«905 S540.
=912 Sthhe
920 548.
«927 551.
«9335 555.
«942 558,
«950 562

AM = « 950
FUEL = 6223

CPU TIME USFD IN PREVIOUS TASK =

24

4.00C0

TAC+++
08E-01

FUEL

4273.

RUN+++
12.69

0
51100 0.

1.1860

1.000

18.21.24,

GAM7D

60

2

XNZZ

Tah5
7.50
7246
7.27
7.09
6.90
6471
6.53
634
6.16
5.98
5.80
5.63
Se43
5.18
4,88

4e57

E10
-0.

PAGE

NET THRUST
210328.5
230972.2
229414.8
227840.9
226296.1
224780.6
223228.1
221675.5
220150.5
21865846
217158.7
215683.8
21423645
212797.5
2113141
209859.6
208432.3
207006.1
205575.5
204171.5

20279 .0

€11 OPTION
0. 1
c.

34

SFC
«70715
«86309
« 84130
«83952
83770
83583
« 83402
- 83220
«83034
«82845
« 82659
«82470
« 82278
« 82084
81892
+ 81696
« 81497
«81299
«81103
«80904
80702

Tt HEE FEE FEE bt

11111141414



NSEG II.—-— AIRCRAFT ﬁERFORHANCE PROGRAM

01714777

LRC TEST PROBLEM NUMBER 3 <----- NSEG TIT
_ ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

LINEAR HACH ALTITUDE CLIHﬁ PATH HISTORY

TIME RANGE HEIGHT FUEL
0.000 0. 783580, G
.288 2.7310 " 782798.  790.1
Js27 6.0277 781850, 1731,
1,006 9.8162 780782, 2798,
1616 13.986 779821, 3960,
1.852 18.573 778357, 5223,
2.266 23.001 777147, 6433,
2.663 27.344 775972, 7609.
3.036 31.517 774852, 8729.
3.379 35.433 773809, 9771,
3.705 39.229 772806. «1077€+05
4,030 43,098 771791, «1179E+05
4.353 47.001 770773, «12B1E¢05
4.688 514147 769698, .1388E+05
4.956 54.532 768822, +1476E+05
5.179 57.464 768080, +1550E+85
5.383 60,675 767391, +1619€405
5.571 62.595 766743, +16B4E+05
S5.747 65.007 766123, 1746E+05
5.914 67.324 765528, «1805E+05
6.071 69,554 764956 +1B62E405
19. ®wssxx YCLECT END OPTION 1 wwesxs
WT = L76496E+D6 H
TIME =  .16807 RANGE

ALTITUDE  MACH NO. v
29000. +950
29575. .977
30150, 1.005
30725. 1.032
31300. 1.060
31875. 1.087

32450, 1.115
33025. 1.142
33600, 1.170
34175, 1.197
34750, 1.225
35325. 1.252
35900. 1.280
36475. 1.307
37050. 1.335
37625. 1.362
38200. 1.390
38775. i-“i?
39350. 1.445
39925. 1.472
40500. 1.500

= 40500. M =

= 344090 FUEL =

e t4E HEE FEE FEE HEE B RE HEE PEE FEE FEE A E et

CUMULATIVE CPU TIME = 23.779
RGSAVE
1Tz WT

H
81 «7650E+06 +L0SDE+CS

UNPACK - 91 51109
2.6000 52971. 0.

1.50¢

(KNOTS)
562,
5774

1552.
" 606.
‘621,
635,
" 650
" 664
678.
692,
706.
720.
736,
7u9.
765.
781.
Ter.
813.
828.
su4.

860,

1.50
4273

18.21.27.

GAM7D

00
«0

1.98
1.81

1.54

‘1436

I

1.24

1.20

1.24
1.27
1.34
1.81
1eb1
1.39
1.35
1.45
1.7
1.96
2.99
2.26
2.29

" 2.38

2.43

IN=FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
202793.5
205095.6
206866.7
205820.9
205024.2
204493.2
207633.7
20a361;9
202269.3
200842.1
20001241
199556.8
199566.6
200094 .4
220253.6
226679.7
23225442
237432.4
242251.1
2670490

251871.8

PAGE 35

SFC
.80702
80745
.81031
82073
L8382
.85120
85079
87544
. 89599

.91406
.92986
94395
95614
.96952
.89799
- 88878

.88339
.87980
.87770
87581

« 87395

(X2 R T A AR I B S L LI A L AR L I S S L R L R T L L L

CPU TIME USED IN PREVIOUS TASK =

AM TAGC+
<1012
1
4,0000

++

0.

FUEL
.1862E+05

0

RUN+#++
69.55

0.
51100 0.

1.6740

1.000

XN22

E10
~0.

E11 OPTION
0. 1

1111111111

113



NSEG II ==~ AIRCRAFT PERFORMANCE PROGRAM 01714777 18.21.31. PAGE 36
LRC TEST PROBLEM NUMBER 3 —=-=— NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN=-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TINE RANGE WEIGHT FUEL ALTITUDE MACH NO. Vv (KNOTS) GAM7D NET THRUST SFC

0.000 0. 7649564 0. 40590, 1.500 860. 1.€5 251890.2 «37383

244 345524 764037, 919.3 41124, 1.555 891, 1.73 26765041 «87029

<458 647906 763182, 1774, 41747, 1.610 923. 1.89 283888.9 «86615

«649 9.7691 762380. 2575. 42371, 1.665 954, 2.05 299997.1 -86378

«820 12,531 761623 . 3333. 42994, 1.720 986. 2.20 316318.9 «86146

2974 15.106 760905. 4051. 43618, 1.775 1017. 2.36 333182.0 « 85859
1.114 17.515 76(222. 4734, 4L241., 1.830 1049, 2.51 350197 .4 «85601
1.242 19.781 759569. 5387. 44865, 1.885 1680. 2.67 367434.1 « 85358
1.359 21,919 758943, 6013, 45488, 1.540 1112, 2.80 384978.2 «85133
1.468 23,974 758338. 6618, 46112, 1.995 1144, 2.85 395209.8 - 84679
1.575 26.034 757736. 7219. 46735, 2.050 1175. 2483 405782.8 «8444LS
1.681 28.122 757125, 7831. 47359, 24105 12907. 2.80 420063.1 « 84330
1.784 30.232 756503, 8453, 47983, 2.160 1238. 2.77 433959.5 864222
1.887 32.366 755871. apss. 48606, 24215 1270. 2.72 447913.2 - 84038
1.989 34,555 755225, 9731. 49230, 24270 1301. 2.61 454692.8 .83755
2.094 36.861 754555, «1040E+05 49853, 24325 1333, 2447 458071.7 83624
2.203 39,308 753858, «1110E+05 S0477. 243890 136k 2433 46142045 « 83452
2.316 41.306 753131, «1183E+05 51100, 2.435 1396. 2.21 46547049 «83225
2,431 44,617 752378, «1258E+05 51724, 24490 1427. 2.17 475723.7 «83111
24543 47,308 751633. «1332€E+05 52347. 24545 1459, 2.26 485969.0 - 82939
2.646 49,830 750937. +1402E405 52971. 24600 1490. 2.33 495876.6 «82769

20, ®¥®w¥% XCLECT END OPTION 1 ®¥rvvx
WT = «75094E+06 H = 52971. AM = 2.6000
TIME = .26926 RANGE = 103.64 FUEL = 18625.

(I S N L N L A SRR L L R L A L A R L L L R L B L L N AL R L L L A AL s B L L N L RS XL B LS A S L 2 L S L L R L L A L X

CUMULATIVE CPU TIME = 25.853 CPU TIME USED IN PREVIOUS TASK = 2.0740
RGSAVE
Iz WT H AM TAC+++ FUEL RUN+++ XNZZ E10 Ei1 OPTION
91’ «7509E+06 «5297E+05 2.606€ 24410E-01 «1402E+05 43.83 1.000 ' 0. 1
UNPACK 101 51100 5 1 1 0 0. 1
549500 87999, 0. 5.0000 0. 51100 0. 1 0. 1111111111

114



NSEG IT =~~~ AIRCRAFT PERFORMANCE PROGRAM

TIME

0.000

«175

«361

«546

«739

«972
1.223
1.493
1.791
2.118
2.473
2.856
3.270
3.716
4.203
4o7hH2
5.340
6.006
6746
7.574

8.508

21. *¥*x¥% XCLECY END

FEE FHE HEE H e

LRC TEST PROBLEM ‘NUMBER 3

01714777

—==-= NSE

6 III

1821434,

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT,

CONSTANT DYNAMIC PRESSURE CLIMB PATH HISTORY

RANGE WEIGHT FUEL
0. 758937. 0.
444138 749742, 1195,
9.3055 748476, 2462,
144359 747261. 3677.
19.890 746032. 49C6.
26.836 744604 6333.
34.633 743122, 7816,
43,391 741580, 9357.
53. 494 739933. «1100E+05
65,044 738192, +1275E+05
784144 736363, «LU57E+CS
92.936 734446, «1649E+05
109.58 732434, -1850E+65
128.34 730310, «2063E+05
149.69 728C50. «2289E+05
174.32 725620 . «2532E+05
202.87 722993. «2794E+05
236.05 720144 «3079E+0S
274453 717056. +3388E+05
319.61 713689. «3725E+05
372.25 709982. «4096E+05
OPTION 1 wwrees
WT = «70998E+D6 H
TIME = « 31336 RANGE

CUMULATIVE CPU TIME = 27.315

RGSAVE

1Tz WT H

101 «7100E+06 «8799E+05 S.95¢C

UNPACK 111 51149 s
5.9900 9912C . 0.

ALTITUDE MACH NO. v
52971. 2.600
s4722. 2.695
56473. 2.811
58224, 2.932
59975, 3.058
61726, 3.190
63477, 3.327
65228, 3,470
66979, 3.619
68730, 3.776
70480, 3.935
72231, 4.103
73982. 4.278
75733, 4,460
77484, 4.649
79235, 4,845
80986. 5.049
82737. 5.262
84488, 5.482
86239. 5.712
87990, 5.950

= 87990, AM =

= 153.47 FUEL =

FE4E FEE FEE FER H Y FEE R EEE A

(KNOTS)
1490.
1545,
1611.
1681.
1753.
1828,
1907.
1989.
2076.
21€8.
2263.
23€3.
2467.
2574,
2687.
2804,
2925,
3052.
3184,
3321.

3464,

5.95

1401

GAM70D

oo

ED

1.19
1.05
94
«83
.72

«62

L)
« 40
«34

«31

FHE HEE EHE FEE R REE FEE R HRE R RS

CPU TIME USED IN PREVIOUS TASK =

AM TAC+
«1418

4.0000

++

0.

FUEL
+409BE+ 05

0

RUN+++
372.2

0.
51100 0.

1.4620

1.000

XNZZ

E1G
-0

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
495798.9
495854.9
487799.7
468340.7
406893.5
3938475
380957 .6
368048.3
354499.7
342108.1
329008.3
318336.1
308253.9
298028.9
285739.1
273277.2
260966.1
249635.80
239132.9
22833646

218150.3

PAGE 37

SFC
82767
-82584
«82442
«82836
«91996
«91689
91514
«91537
«917990
«92182
»92475
»92861
+»93552
« 94674
96103
297734
«99672
1.0149
1.0338
1.0551
1.0782

FEE +FE HEF HEE HEE 4

E11 OPTION
0. 1
Ge

1111111111

115



NSEG II =-~~ AIRCRAFT PERFORMANCE PROGRAM 01/14/77

LRd TESf PROBLEM NUHBER.3 —====  NSEG III

18.21.38,

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN=-FLIGHT ENGINE SCALING REQUESTED.

t

LINEAR MACH ALTITUOE CLIMB PATH HISTORY

TINE RANGE WEIGHT FUEL ALTIfUDE - ﬁACH NO. V (KNOTS) GAM7D
6.000 0. 709982. a. ;87990. 54950 346k, 3.17
.029 1.6516 709871. 111.0 855&6-, 54952 3466. 3.13
«058 3.3535 709759. 223.3 89103. 5«954 3469. 3.03
.089 5.1085 709645, 336.8 89659, 5.956 3471, 2.94
«120 649193 70953G. 451.8 ‘90216. 54958 347k 2.85
«152 8.7890 709414, 568.4 89772, 5.960 3476, 2.76
«186 10.721 709295, 686.6 91329. 54962 3479. 2467
«220 12.719 709175. 806.6 91885. 5.964 3481, 2.58
«256 14.787 709053, 928.6 92442, 5.966 3484, 2.49
«293 16,929 708929. 1053. 92998, 5.968 3486, 2440
«331 19.152 7088C3. 1179. 93555, 5.970 3489, 2.31
«371 21.459 708674, 1308. 94111, 5.972 3491. 2.23
o412 23.858 708542, 1440, 94668. 5.974 3494, 2.14
«455 26.356 708407, 1575. 95224 5.9786 3496. 2.06
«499 28.961' 708268. 1714, 95781. 5.978 3499, 1.97
«546 31.681 708126. 1856, 96337, 5.980 3501. 1.88
«595 34.528 707979. 2003. 96894, 5.982 3503, 1.80
« 646 37.513 707828, 2154, 97450, S.984 3506. 1.71
«700 40.650 707672. 2310. 98007. 5.986 3508. 1.63
« 756 43.956 707510. 2472, 98563. 5.988 3511. 1.54
«816 47.450 707342, 2640. 99120. $.990 3513. 1.50
22. ¥%¥¥¥% XCLECT ENOD 0PTION 1 ¥¥E¥xx
WT = «70734E+06 H = 9912C. AM = 5.99090
TIME = « 45516 RANGE = 525.72 FUEL = 40955.

+4+ +4+4 FHE S

CUMULATIVE CPU TIME = 29,059 CPU TIME USED IN PREVIQUS TASK = 1.7440
RGSAVE
172 HWT H AM TAC+++ FUEL RUN+++
111 «7073E+06 «9912E+85 5.990 «1368E-01 2640, 47.45 1.006
UNPACK 121 51130 5 1 1 0 0.

5.0000 «40000 6.0000 C. -99120. 51100 0.

116

A2 A AR LI L AR LS LI AR S L I I L B L A L R L L L S A T L A AT T A I AR AR T AR S L X 2

&ET THRUST
218013.0
213266.3
209463.3
205770.3
202178.7
198685.8
195289.0
191985.9
188773.8
185650 .5
182613.5
179660.7
176789.7
173998.3
171284 .4
168645.8
166€80.6
163586.6
161161.8
153804.3

156512.2

XNZZ EL10 E11 OPTION
-0. 0. 1
21
21 G.

PAGE 38

SFC
1.0782
1.0777
1.0772
1.0768
i-UTGk
1.0760
1.0756
1.0751
1.0747
1.0743
1.0739
1.673¢6
1.0732
1.0728
1.0724
1.0721
1.0717
1.0714
1.0710
1.0707

1.0704

44 HEF HEE 4 44

11113113114



RAMJET PERFORMANCE (PER ENGINE) AT SCALING ALTITUDE AND MACH NUMBER

RAMJET GROSS THRUST = = = = = = =« = = = = 398644
NET THRUST IN FREESTREAM DIRECTION = - = 39726.9
AIRFLOW RATE = = = = = = = = = = = = = = 403.732
FUELFLOW PATE = = = = = = = = © = = = =« = 11.7890
SPECIFIC IMPULSE = = = = = = = = =« = = = 3361.50
SCALED FUEL/AIR RATIO (PHI) = = = = = = = 1.008
SCALING ALTITUDE = = = = = = « = « = = = 99120.0
SCALING MACH NUMBER = = = = « = =« = = = = 6.000
MAXIMUM AIRFLOWH RATE = = = = = « =« = = = 404.951
ANGLE OF ATTACK = = = = = @ = = = = =« = = 5.22573

WING HALF ANGLE= = = = = = = = = = = = = =« =,745000
INLET WEDGE ANGLE= = = = = = = = = = = =« « 6,00000
SCALING THRUSY IN FREESTREAM DIRECTION = = 39726.9
LIFY COMPONENT OF ENGINE FORCES = = = = = 3202.81
INLET SPILLAGE DRAG = = = = = = = = = =« = (,

ENGINE INLET AREA = = = = = @ = « « = = = 39.749
RAMJET THROTTLE SETTING = = = = = = = = = - «997

{L8)

(L.8)
(LB/SEC)
(LB/SEC)
(SEC)

(NO UNITS)
(FEET)

(NO UNITS)
(LB/SEC)
(DEGREES)
(DEGREES)
(DEGREES)
(LB)

(L8l

(LB)

(sQ. F7)
(NO UNITS)

nz



NSEG II === AIRCRAFT PERFORMANCE PROGRAM 01724777 18.21.55. . PAGE 38
LRC TEST PROBLEM NUMBER 3 —---- NSEG III ’

' ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
' FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY  LINE
THE BASTS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/DRAG
CLIMB PATH HISTORY

TIME RANGE HWEIGHT FUEL ALTITUDE MACH NOC. V (KNOTS) GAMTO NET THRUST SFC
0.000 0. 530000. 0. 99120. 5.185 3041, 7.04 -11116.98 ~+12043
«393 19.342 529993, 7.102 113645, 4,888 2895, 3018 =11349.16 - 7497 8E-01
#7752 364367 529988. 12.27 112413, 4a74h1 2805. -8,08 -12009.91 -.71819E-01
1.1385 56.038 529977. 22.94 73288, 4.911 2842, -7.97 -12719.16 -+20208
1.532 72.178 529962, 37.86 78502. 4.753 2749, 6.67 =12475,85 -«20670
1.999 91.953 529951, 49,30 168021, 4.271 2520. 5412 =9583.414 ~«87731E-01
2.420 109.52 529944, 55.85 101387, 44156 2441, -3.38 =-10321.31 -+96501E~-01
2.907 128.98 529935. 64.64 94753, 4035 2360, -3.15 =9752.509 -.12085
34429 149.19 529924 75.98 83128, 3.909 2276. -3.14 -9578,.303 ~e14929
3.955 168.74 529310, 89.99 81486, 3.776 2189. 1.80 =9776.29% ~+18131
4.579 190.31 52989, 103.6 97106. 3.370 1974, 1.48 =-8246.268 -211192
5.238 211 .49 529885, 115.0 88500. 3.236 1885, -3.78 -8980.915 -+13064
S.947 233.20 529869. 131.1 79894, 3.093 1791. -e31 =9204.634 -«16919
64669 253465 529848, 152.3 86634, 2.727 1586. 2.08 =-7202.207 ~+21005
Tobbl 272.92 529833. 167.3 88799, 2.383 1388. « 07 -6878.470 -.13062
8.423 294404 529820, 179.8 86747, 2.058 1197. -3.29 =7961.976 -+80595€-01
9.625 316.95 529805, 195.3 72941, 1.905 1098, ~4.33 -10015.36 ~291891E~01
11.007 3408419 529784 . 216.0 65536, 1.592 912. ~4400 =-12528.89 -«68057E-01
12.475 360 45 529763. 236.9 S54750. 1.277 732. ~4e34 -28086.65 -+30506E~01
14.805 383.21 529736. 263.8 45855, « 775 L4, 4,42 706.7633 «81106
20.597 422411 529649, 350.6 24470. 621 375. ~3.30 1593.395 «83267
2hab41 451 .42 526833. 3167. 20000. +800 491, =1.44 61792, 42 « 76934
260 ¥¥®¥¥¥ XCLECT END OPTION 1 vrEven
L1 = «52683E406 H = 20000. AM = «80000
TIME = 2.1122 RANGE = 5946.0 FUEL = «17734E406

IZZ AR T I EE T AR T R A I N A I A T AR L E R L S L L T I L R L L AR IS AR L 2 AR 2 R Z N LR A R A Al AL L A L L L L S L L LS AR L L]

CUMULATIVE CPU TIME = 37.675 CPU TIME USED IN PREVIOUS TASK = 8.26460

RGSAVE
112 WY H AM TAC#+#++ FUEL RUN++¢+ XNZZ E10 €11 OPTION

151 +5268E+06 - 206JE+05 «8600C <4107 3167. 451 .4 1.000 -0. 0. 1
UNPACK 161 51010 S 1 0 10 10. 17

6. 0. 0. 5.0000 1.0633 51010 2.0000 17 B. 11114111111

ns



NSEG II —--- AIRCRAFT PERFORMANCE PROGRAM

TIME
g.000
«Q77
«158
w244
.335
o432
«534
«643
«761
.888
1.028
1.180
1.348
1.537
1.762
24616
2.3C3
2.636
3.027
3.500

4,096

28, *¥¥x¥¥ YCLECT END

+E4 FHE HEE 44

CUMULATIVE CPU

RGSAVE
1712

UNPACK
.

LRC TEST PROBLEM NUMBER 3

01714777 18.21.57. PAGE &0

NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

IN=-FLIGHT ENGINE SCALING REQUESTED.

-

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE WEIGHT FUEL ALTITUDE
c. 522874. 0. 20090,
+59492 522677, 197.2 21250,
1.2222 522478. 395.8 22500.
1.8850 522277, 59643 . 23750,
2.5865 522075. 798.8 25000,
3.3299 521875, 1004, 26250,
4.1192 521€62. 1211. 27500,
4.9589 521452, 1422, 28750.
5.8609 521237, 1636. 30000.
6.8390 521019, 1855, 31250.
7.9636 520795, 2078, 32580,
9.0674 5205664 2368. 33750,
10.362 520329, 2545. 35000.
11.777 520078, 2796, 36250,
13.486 519796, 3078, 37500,
154416 519498, 3376, 38750,
17.601 519179, 3635, 40000,
20.133 518831, 4puz, 41250,
23.115 518446, 4427, 42500.
26.727 518008, 4866. 43750,
31.277 517487, 5386. 45000,
OPTION 1 *wrwwx
WY = .51749E+d6 H = 45000
TIME = 2.6062 RANGE =  6397.

W7

H
171 «5175E+06 «4500E+05

181 51010
0. G.

TIME = 38.865

+8000

AM

1

(A BE I EE X EETENESI RS R L L L L X 2

MACH

4

NO. V (KNOTS)  GAM7D NET THRUST SFC

<800 491, 19,06 221255.2 +70891
-800 489, 18.60 212221.0 S e70724
.«800 486. . .17.69  203170.6 -7056%
.800 . 484 ...,16.78  196422.8 .70397
800 481, . 15.90 185878.6 70240
. +800 479, . 15,03  177695.8. .70077
800 476, | 14.18 169691.5 . +69924
.800 474, 13.30  161963.0 69737
.800 471, . 12.36 1532084 +69206
.8010 469. L 11.40 164821.1 -68669
800 466, 10.47  136823.4 $68124
.800 4e3. . 9.59  129224.7 -67583
.800 461, 8.66 122376.1 «67175
.800 459, 7.51  115755.5 -66800
800 459, 6.48  109013.4 +66809
+800 459, 5.73  102663.2 +66820
800 459, 5.00 96681.39 466831
.800 459, | 4.29  91046.51 66845
-800 459, © 3.60 85738.26 668610
.800 459, 2.92  80737.51 66878
+800 459, 2.59 76026.28 -66898

AM = «803000
FUEL =  3959.3

I A S N 2 % S T T Ay A N A R 2T I T T AN Y AT Y

CPU TIME USED IN PREVIQUS TASK =

TAC#+++
+6827E-01 5386.
1 0
+30C0 200.00

FUEL

RUN+++
31.28

10
51018 0.

1.1500
XNZZ E10 €11 OPTION

1.000 =-0. 0. 1

7 0. 111112131128

119



NSEG II =<~ AIRCRAFT PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER 3

01714777

-==== NSEG III

18.22.07.

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

SEARCH FOR MACH ALTITUDE POINT ALONG A GCONSTANT ENERGY LI

NE

THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/ORAG

TIME

0.000
« 245
+497
«755
1.015
1.258
1.510
1.773
2.045
2.32¢C
2.599
2.883
3.171
3. 464
3.762
ke 065
Le3T7h
4.689
5.009
5.337
S5.671

9.714

30, w¥w¥¥¥ YCLECT END

FEE 4 HEE H e

RANGE WEIGHT FUEL

0. 50257C. Ge
1.8323 502568, 2,402
3.6531 502565, 4.893
54970 502563, 7547
7.3848 502560, 10.60
9.2936 5C2556. 13.93
11.254 502553. 17.48
13.271 502549, 21.28
15,332 502545, 25.35
17.388 502541, 29.59
19.447 5¢2536. 34.05
21.510 502532, 38.72
23.577 502527. 43.62
25.647 502521, 48.76
27.721 502516, Shel?7
29.799 502510, 59.86
31.881 5025G4. 65,84
33.968 502498, 72.15
36,058 502491. 78.80
384153 502484, 85.80
40.253 Se2u77. 93.19
69.559 499698, 2873.

OPTICN 1 veEnEx
WT = «43970E+0E H
TIME = 3.1107 RANGE

CUMULATIVE CPU TIME

RGSAVE
vz

WT

191 «4997E+GE «20C

UNPACK
0.

120

23
O.

= 43.873

H
0GE+CS .8000
51010

0.

(2R X R E L BRI S N EI BRI R 2L BRI NE 2]

ALTITUOE
45000,
44631,
43638,
42646,
39546,
38604.
37662.
36719,
35777,
34835.
33893,
3295¢.
32008.
31066,
30124,
29182.
28239,
27297.
26355,
25413,
24470,

20330,

20000

= 6628,

CLIMB

MACH

7

PATH HISTORY
NO. VvV (KNOTS)
+800 459,
« 764 438,
«756 433,
«7TL7 428,
-831 476,
821 470.
-811 465,
+800 459,
789 453,
« 775 LL Y%
«761 441,
« 748 435,
« 734 428.
«720 422,
<706 416,
«692 409,
«678 402,
2664 396.
650 389,
«636 382,
«621 375.
«800 491,
AM = . 800
FUEL = 1491

CPU TIME USED IN PREVIOUS TASK = 4.7100
AM TAC+++ FUEL RUN#+ 4+
+1619 2R73. 69.56 1.000
9 10 13.
5.00G0 1.3000 51010 2.0000

GAMT70

oo

7.

XNZZ

17

"IN-FLIGHT ENGINE SCALING REQUESTED,.

NET THRUST

-1.90 739.5932

=3.51 729.2391

-5.09 759.0360

-10.09 790.41462

-9.88 988.6716

-4.58 1030.582

=4elib 1065.428

-4,35 11061.411

-4.31 1138.687

-4e31 1172.742

-4,30 1206.904

-4e29 12424250

-4,28 1278.543

-4.28 1315.597

-4.27 1355.676

-h.26 1396.588

-4e25 1438.113

-4.24 1480.934

-4.23 1525.249

-4.23 1570.178

-2.83 16164374

-1.44 60326.60

(R R L L S R L I AR L B S L R L L L N 2L A 2

E10
'

E11 OPTION
0. i

17 0.

PAGE 41

SFC
« 80121
79830
«79763
« 79668
«81136
«80827
«80425
80013
«30064
«80314
- 80573
+80824
«81070
+81337
« 81647
« 81954
« 82258
« 82555
«82843
-83129
« 83408
»78065

4t HHE HEE HEe R

1111111111



I N

NSFR TT «== ATIRCRAFT PERFORMANCE PROGRAM 01714777 18.22.17. PAGE 42
LRC TEST PROBLEM NUMBER 3 ~~-=- NSEG IIX
ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.
SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY LINE
THE BASIS FOR SELECTION OF EACH.MACH ALTITUDE POINT WAS MAXIMUM LIFT/DRAG
CLIMB PATH HISTORY
TIME RANGE WEIGHT FUEL ALTITUOE MACH NO. V (KNOTS) GAM7D NET THRUST SFC
0.000 0. 495777 . 0. 20000. . «800 491, 13.83 2149.716 «843889
«309 241913 " 495769. 8.433 23280. «603 3654 4.82 1718.297 -84049
«755 4.8606 495758. 19.07 22089, «585 356. -4.19 1739.287 «84069
1.213 7.5376 495746, 30644 20898, «566 346, -4.18 1795.547 ‘J8L142
1.687 105222 495734, 42.56 19708. Sh7 336. =417 1853.176 «84207
24176 12.913 495721 . 55.49 18517. «528 326. -4.16 1913.537 = 84250
2.682 15.611 495708, 69.32 17326 «508 315. -4.15 1975.411 84283
3.207 18.312 495693. 84.12 16136, «488 304. “4415 2039.268 «84302
3.752 21.013 495677. 99.98 14945, 467 293. -5.56 2104.76% - 84309
4.292 23.714 495660 . 116.6 12935, <494 312. =5443 2272.674 « 84764
4,828 26.435 495643, 1341 11815, o471 298. -4.03 2336.360 «84709
5.390 29.168 495624, 152.9 10599, «452 288, -4,36 2411.805 84723
5.971 31.910 495604, 173.1 9275. «433 281. ~4.60 2501.897 «84787
6.566 34,660 495582. 194.5 7914, «429 275. ~4.61 2599.757 « 84865
7175 37.418 495560 . 217.4 6573. o417 2E€9. -4.60 2698,272 « 84920
7.800 40.184 495535, 241.7 5209. 2406 2€4. -4.63 2802.366 « 84991
8.401 42.959 495509. 26746 3847, .396 258. ~4.61 2907.805 +85099
3.098 45,743 495482, 295.2 2485, «385 252. -4.62 3013.317 «85264
9.771 484537 495452, 324.6 1105. «375 247, “4.16 3125.859 «8543€
10.481 51. 329 495420, 356.5 SGe. «342 226 -1.78 3198.471 «85234
10.711 51.716 495410 . 366.6 S0. «20C 132. G.00 1616.374 «83408
32, ¥¥w®¥¥s XCLECT END OPTION 1 ¥rvexs
WY = «49541E+06 H = 50,000 AM = «20000
TIME = 3.3559 RANGE = 6698.2 FUEL = 3920.7

AL AR AL ARSI AR ST BRI EE I BRI EEE S R R R L E R L N XL I T

HHE P HFE FEE HEE FEE R A HEE R FEE FEE HEE S R EE AT

CUMULATIVE CPU TIME = 48.769 CPU TIME USED IN PREVIOUS TASK = 4.8580
RGSAVE
172 L3 AM TAGH+++ FUEL RUN+++ XNZ2Z2 E1C £11 OPTION
211 «4954E+DE 50.00 <2000 «1824 36646 52.10 1,000 -0. Geo 1
UNPACK 221 51218 S 1 2 10 10. 22
1.0000 2.0000 7350.0 4. 0000 20.000- 51210 0. 22 2.0000 1111121111
121
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NSEG II ---

«5903¢C
60000
+B8ICLG
«95000
1.5000
2.6QC0
5.9509
S499C0
5.0000

3006.€
5000.0
21500
29538,
40506,
52971.
87990,
99120.
«45G00

AIRCRAFT PERFORMANCE PROGRAM 01714777

LRC TEST PROBLEM NUMBER 3 =-===- NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT. IN-FLIGHY ENGINE SCALING

MISSION SEGMENT TAALE

+B1500€+66 6.01G0 1200.0 «50000E-01 1.0000
6.G000 «32600F¢06 99120. 51000 0.

3. 5.0000 2.0000 51000 2.0000
«82988E¢06 0. 0. 51000 0.

9. 440000 0. 51100 C.

' 4.00CC g. 51100 0.

G. 4.0000 0. 51100 0.

4 4eGOCH O. 51100 0.

C. 4,000G0 [ 51100 0.

Ge 4.0000 0. 51100 0.

a. 5.00¢0¢0 0. 51100 0.

0. 4.0000 8. 51100 ©.
6.08C0 0. -99120. 51100 0.

0. 5.0000 12.000 51100 0.
«530C0E+06 0. g. 51010 1.0000
3.0000 1.0000 0. 51210 0.

0. 5.0000 1.0000 51010 2.0000
3.0300 4.0000 0. 51110 0.

C. 1.0000 260.00 51010 0.
3.0000 1.0000 0. 51210 0.

0. 5.0660 1.0600 51010 2.0000
3.0056 1.00800 8. 51210 0.
7350.0 4.0000 20.600 51210 @.

0. C. 1.00C0 51210 4.0000

REQUESTED.

106.00

18.22.18.

-
N

- ~N
BNRNENR O RN R

[

- N
~NnN

OXOO0OOoOOOOXO0OOOO0OOOPOORY

PAGE 43

11111111144
1111111113
11111111132
111211311311
1141121411
1142111114
1111111411
11111381111
1141112111
1141111414
1131121111
11412111111
1114111111
1111143114
11111111114
1111311111
1111228111
1111111131
1111111111
1111111231
1111111112
1111114144
1111122111



NSEG II --~ AIRCRAFT PERFORMANCE PROGRAM

OUNPRG
SE6 HT
1 «B8150E+06
2 «8150E+06
3 «8134E+06
& <8000E+06
L «7955E+16
6 «7941E+06
7 «7879E+0€
8 «7836E+06
9 «7650E+06
10 «7509E+06
11 «7100E406
12 «7073E+06
13 «7073E+06
14 +7073E+06
15 «5300E+06
16 «5268E+06
17 «5229E+06
18 «5175€+06
19 «5026E+06
20 «4997E+06
21 «4958E+06
22 «4954€E+06
23 -0.
24 ~0.

Qe
.
50.00
50.00
3000.
S060.
«2150E+05
«2900E+Q9
«4050E+05
«5297E+05
«8799E+05
«9912E+05
«9912E+05
«9912€+(05
«9912E+05
«2C00E+05
«2000E+05
«4500€+05
«4500E+D5
«2000E+0S
«200CE+05
50.0C
-0
-C.

AH
#2006
«2000
2064
«2064
«5000
«6005
«8000
«9500
1.500
2.600
54950
54990
5.990
54990
S.185
«800¢
«8000
«8000
«800C
«8000
- 8000
«200C

-0.
=0

LRC TEST PROBLEM NUMBER 3
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
IN-FLIGHT ENGINE SCALING REQUESTED. ~

FOR GIVEN FINAL WEIGHT,

TIME

Q.

De
+8333E-01

g.
»2039€-01
»6200E~-02
«3407E-01
«2408E-01

«1360€~01
0.
8.
1.643
<4107
«8333E-01
«6827E-01
<0362
1619
«8333E-01
-1824
-0,
-0

«1862E+05
«1402E+05
«4096E+05
2640,
2640,
2640,
«1773E+06
3167,
3359,
5386.
«1492E+05
2873.
3921.
36646

-0.

~0.

01/14/77

NSEG III

XNZZ
1.000
1.000
1. 000
1. 800
1.000
1.000
1.000
1.000
1. 000
1.000
1.000
1. 000
1. 000
1.000
1.000
1.000
1. 000
1.000
1.000
1.000
1.000
1,000

-0.
-0.

18.22.18.

E10

0.
-0.
-0.
~0.
-0
-0
=-0.
-8«
-0.
=0«
=0.
=0
-0,
-0.
-0
=G,
=G,
-0
-0.
-0.
=0
-0,

1.
-0

El1
0.
n.

PAGE

OPTION
X

21
17
13

-

- [
PN N N R R R

13

123



NSEG II ==~ AIRCRAFT PERFORMANCE PROGRAMW 01714777 18.22.20. -PAGE &5
LRC TEST PROBLEM NUMBER 3 ==-=-=-- NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE
FOR GIVEN FINAL HEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE HEIGHT FUEL ALTITUDE ﬂAGH NO. vV (KNOTS) GAM7D NET THRUST SFC

0.000 0. 829983, Qe 50. . «206 136. 3.89 303089.6 « 73107
«152 « 35647 829422 _560.9 197. N 221 146. 4e31 30428%.6 «72748
«269 «64999 828990 & 993.3 ) 345, , «236 156. 5.02 306703.1 «72128
«367 «910%55 828629 1354. 692. «250 1€5. . 5.53 3082€7.1 « 71716
«453 1.1518 828314, 1669, 640, : 265 L 175, . 5.89 309?73-6 «71459
+530 1.3812 826030.. 1953. 788, ) «280 184, i 6.14 3@991“.7 « 71304
«600 1.6030 827770« 2214. 935. «294 194, 6431 310318.7 «71219
«666 1.8203 827526 2457, 1082, =389 204, 6.0 310542.5 «711838
«729 240353 827297. 2687, 1230. 324 . 213. 6. 45 310624.8 «71201
«788 2.2493 827078, 2965, 1377, : «339 223, . 6.47 310687.3 e 71240
«B845S 2.4634 826868, 3115, 1525, «353 . 232 6o ls5 310732.4 ) «71297
900 2.6782 8266664 3317. 1672, +368 . 242, 642 3107681.3 ) «71369

. 953 248945 826470 3513. 1820. =383 251. 6.37 310851.2 e 71450
1.004 3.1128 826280 3704, 1967. 397 2614 6433 310951.8 «71538
1.054 3.3333 826094, 3890. 2115, 412 ) 270. 6.24 311094.1 ~ e71632
1.103 3.5564 825912, 4072. 2262. o427 280. 6.17 311281.7 «71728
1.151 3.7825 825733. 4250. 2410. ) o b4t ., 289. i 6.08 311518.6 «71827
1.198 440117 825557. 4426, 2557, «456 299. 600 311818.6 «71927
1.244 Le2442 825384 4599, 2705. 471 . 308. 5.91 312175.4 «72018
1.290 4o4BD2 825214, 4770. 2852, <485 318, . 5.82 31258544 «72117

- 1335 447199 825045, 4938, 3900. «500 327. €.78 313053.6 «72215

35. ¥¥¥¥¥x¥ YCLECT END OPTICN 1 ¥¥E¥Er
WT = «82504E+06 H = 3000.0 AM = -50000
TINE = «83333E-01 RANGE = &, FUEL = 0.

P44 FEE FEE HEE P EE FEE HEE HEE AR REE REE A FEE FEE FEE O FEE O RRE AR RS R O RRE RS HEE HEE HEE A R E A HEE A

CUMULATIVE CPU TIME = 50.071 CPU TIME USED IN PREVIOUS TASK = 1.1160
RGSAVE
17z T H AM TACH++ FUEL RUN+&+ XNZZ E1Q €11 OPTION
41 «8250E+06 3000. +5000 «2225E~-01 4938. 4,720 1.000 -0. 0. 1
UNPACK 51 51100 5 1 1 [} O 1
«60000 5008.0 0. 4.0000 0. 51100 0. 1 0. 1111121111

124



NSEG II -=-- AIRCRAFT PERFORMANCE PROGRAN 01714777 18.22.22.
LRC TEST PROBLEM NUMBER. 3 =---~-= NSEG III
. ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE
FOR GIVEN'FINAL WEIGHT. IN=-FLIGHT ENGINE SCALING REQUESTED.
LINEAR MACH ALTiTUDE CLIHB PATH HISTORY
TIME 'RANGE HEIGHT FUEL ALTITbbE MACH NO. V (KNOTS) GAM7D NET THRUST
6.000 Q. . 825045, 0. 3000. «500 327. 8.56 313075.7
«020 '-109&8 824969, 76.00 3100. «505 330. 854 3126?7.6
«040 21916 824893, 151.6 3200. . «510 333. 849 312565-6
«060 .32965 824818, 22649 3300. «515 337. 8044 312322.8
-080 <4074 824743, 301.9 3400. 520 3u0. 8.40 312089.0
«100 .5§ékk 824668,  376.5 3500. «525 343, 8.35 31186443
«120 .65476 824594, 450.9 3600. «530 346. 8.31 311648.7
«140 «77769 824520, 52649 3700. «535 349. 8.26 J11442.,1
«159 +89126 824446, 598.6 36800. «540 3£2. 8.22 311244,.5
«179 1.0054 824373. 672.1 3900. «545 355. 8.17 311037.0
«198 1.1203 824300. 7645.3 4000. «550 359. 8.13 310828.7
«218 1.2358 824227, 818.2 4100. «555 362, 8.08 310640.8
2237 1.3519 824154, 890.8 4200. «560 365. 8.04 310461.9
«256 1.4687 824082, 963.3 4300. «565 3€8. 7.99 310292.1
«276 1.5861 824009. 103S. 4400. «570 371. 7.95 310131.3
295 1.7062 823938. 1107. 4500. 575 374, 7.91 309979.5
« 314 1.8229 823866. 1179. 4600. «580 377, 7.86 309836.6
«333 1.9423 823794, 1251. 4700. «585 380. 7.82 309702.5
«352 2.0624 823723. 1322. 4800, «590 384, 7.78 309577.4
«374 2.1831 823652. 1393. 4900. «595 387. 7.7 309461.0
«390 223045 823581. 1464, 5000. «600 390. 7.72 309353.4
36, *¥®r¥ex YCLECT END OPTION 1 ¥eeses
WT = +82358E+06 H = 5000.0 AM = «60000
TIME = «10558 RANGE = 4.7199 FUEL = 4938.4

+EE ¥ HEE s

CUMULATIVE CPU TIME

RGSAVE
17z

WT

51 +8236E+06 S0¢

UNPACK
«80000

63
21500.

= 51.215
0. «60C0
51100

0.

(A2 I IR LI BRI RS L EET L L L BN E LI EL]

4 FEE HEE HEE FEE O FRE AR HEE FEE A 2R 2t

CPU TIME USED IN PREVIOUS TASK =
AM TAC+++ FUEL RUN+++
«6500E-02 1464, 2.305
1 1 0 0.
4.0000 0. 51100 0.

lelli0

1.000

XNZZ

E10
-0.

E11 OPTION
0. 1

PAGE 46

SFG
72210
.72233
.72257
.72280
72303
.72325

.72348
.72369
.72390
72612
72434
. 72455
72476
.72496
.72515
.72534
.72553
«72571
.72589
«72606

«72623

HHE HEE HEE HEE e

11111111113

125



TIM

37.

FEE FHE FHE FEE PR FEE A FEE FEE FRE A ERE H R

NSEG II =--- AIRCRAFT PERFORMANCE PROGRAM - 01714/77

LRC TEST PROBLEM NUMBER 3 -=--= NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM

LINEAR MACH ALTITUDE ‘CLIMB PATH HISTORY

18.22425.

TOTAL RANGE
FOR GIVEN FINAL WEIGHT, ‘IN=-FLIGHY ENGINE SCALING REQUESTED.

E RANGE WE IGHT FUEL ALTITUDE MACH NO, VvV (KNOTS) GAM7D
0.000 0. 823581, 0. 5000, o +600 390. 13.08
092 58792 823239, 34240 5825. " «610 © 395, 12.82
186 11923 822899. 681.7 6650. «620 400. 12.49
«280 1.8136 822562, 1019. 7475. «630 ‘&06. 12.15
«376 2.4525 822227, 1354, 8300. «640 411, - 11.83
b 74 3.1094 821893, 1688. 9125, . «650 416. 11.52
«572 3.7848 821562 2G19. 9950. . «660 421, 11.21
o673 Lol 794 821232, 2349, 10775, .67d . 426, 10.91
o 7T 51936 820904. 2677. 11600. «680 431, 10.61
«878 5.9281 820578, 3003. 12425. «690 436. 10.32
983 646839 820253, 3328, 13250, T e74d0 461, 10.04
1.090 7.4619 819929, 3652, 14075, «710 446, 9.75
1.198 B8.2634 819606. 3375. 14900. -720 451, Q.47
1.309 9.0888 819284, 4297, 15725. . =730 456, 9.20
1.422 9.9392 818963, 4618, 16550, s« 740 461. 8.93
1.537 10.816 818642, 4939, 17375. «750 . 465, 8.67
1.654 11.719 818322, 5259, 18200, . «760 . &70. 8.41
1.774 12.651 8i18002. 5579, 19025. R «770 475, 8.16
1.896 13.612 817683, 5898, 19850. - 780 479, 7.92
2.021 14.603 817363. 6218. 20675, «790 . 484, 7.67
2.148 15.627 817044, 6537, 21500, «800 . 488, T+55
¥s¥¥e+ XCLECT END OPTICN 1 wxevex
WT = «817J4E+06 H = 21500, aAM = « 80000
TIME = +11208 RANGE = 7.0244 FUEL = 1463.9

CUNMULATIVE CPU TIME = 524385 CPU TIME USED IN PREVIOUS TASK = 1.1700

RGSAVE

ITz HY H AN TAC+++ FUEL RUN#+++ XN2Z

61 «8170E+06 «2150E+05 8000 «3580E-01 6537, 15.63 1.000

UNPACK 71 51100 5 1 1 ] g. 1
« 95000 29000. 0. 4. 0000 g. 51100 0.

126

€10
-0.

NET THRUST
309352.2
303658.9
298150.1
292650.2
287265.7
281981.9
276721 .1
271639.0
266582. 4
261648.8
256653.1
251671.3
246810.2
242001.1
237284, 4
232602.8
227999.2
22346544
219040.1
214706.1
210322.3

Ei11 OPTION
0. 1

PAGE 47

SFC
.72624
.72530
.72830

. +72335
.72235
. «72131
«72029
.71918
.71808
e 71694
.71605
$71529
oTL8LT
.71364
.71278
.71192
71104
»71013
«70917
.70817

«70717

HHE HEE FEE FEE REE FEE HEE HEE MR S EE FEE AEE HRE R R HEE HEE

111121131111



NSEG II =~=-= AIRCRAFT PERFORMANCE PROGRAM

TIME
6.000
.061
o121
.182
264
.308
.372
438
.506
+575
<645
717
.791
.867
.945
1.028
1.115
1.208
1.307
1.014

1.529

38, ¢*¥%»¥¥ XCLECT END

LRC TEST PROBLEM NUHBER 3

FOR GIVEN FINAL WEIGHT..

01716777

~—~== NSEG III
ITERATE TO FINO INITIAL WEIGHT TQ PROVIDE 7350 NM TOTAL RANGE
IN=-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE NEIGHT FUEL
0. 817044, 0.
%9702 816856,  187.7
L9864 816662, - 381.9
1.6888 816466,  577.8
2.0046 816268,  775.5
2,534 . 816068.  975.3
3.0791 s15866.  .1177.
3.6395 815662, . 1382,
4.2164 s15455. 1588,
4.8105 815266, 1798,
5.4228 815033.  2010.
6.05uk s1u818. 2226,
6.7061 814599, 2444,
7.3790 814377.  2667.
8.0793 814150,  2894.
8.8222 813912,  3132.
9.6146 813663,  3381.
100463 813401.  3643.
11.376 813123.  3921.
12.363 812827,  4216.
13.436 812511, 4533,
OPTION 4 wewsss
WT = .81251E+06 H
TIME = s14788 R

ALTITUDE

ANGE =

FEE FEE FEE HEE FEE FEE FEE REE P EE R FEE 0 e

CUMULATIVE CPU TIHE =

RGSAVE

vz NT
71 «8125€E+06

UNPACK
1.5000

53.569
H
«2900E+05 «9500
81 51100 S
49500, 8.

21500.
21875.
22250.
22625«
23000,
23375,
23750.
24125.
24500,
24875,
25250.
25625
26000.
26375,
26750,
27125,
27500.
27875.
28250+,
28625.

29000,

29000

MACH

22.651

FHE FEE FHE FEE HEE FTE AR HEE R FEE HEE b

18.22427.

NO. V (KNOTS)  GAH7D
«800 488, 7.07
«807 492, 7.13
«815 496, 7.09
.822 500, 6.91
«830 503, 6473
.837 507. 6455
-845 511, '6e37
.852 515, 6419
.860 518. 6.01
. <867 522. Se 884
«875 526. 5.66
.882 529, 5.49
.899 533, 5.32
.897 537, 5.13
+905 540, 4,89
.912 Sig. 4460
.920 S48, 4.30
.927 551, 4.01
.935 555, 3.72
.942 558, 3,43
.950 562, 3.29
AM = .95000
FUEL =  6537.4

CPU TIME USED IN PREVIQUS YASK =

AM
«25

420000

TACH+s
4B8E~01

4533.

FUEL

RUN#+++
1344

0
51100 0.

1.1840

1.000

XNZZ

E10
-0.

NET THRUST
210318.5
231214.1
229655.8
228085.9
226535.1
225018.5
223464.9
221911.1
220384,.9
213891.7
2173940.5
215914.3
214465.7
213025.3
211540.4
2100844
20865545
207227.8
205795.6
204390.0

203010.9

E11 OPTION
Q. 1
0.

PAGE &8

SFC
«7A719
«Bhb5h
« 84274
. 84494
-83910
«83722
«83539
83356
«83169
- 82972
~82791
«82601
«82407
«82211
. 82818
81821
«816290
» 81421
«81224
-810624

«80829

FHE HEE HEE EE R4

1111311112
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LRC TEST PROBLEM NUMBER 3

01716777

~==== NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

NSEG II ~-~- AIRCRAFT PERFORMANCE PROGRAM
TIME RANGE WE IGHT FUEL
0.000 0. 812511, 0.
«309 2.9306 811661, 8649,.9
o674 644867 810644, 1867.
1.086 10.592 809484 3027.
1.529 15.128 808217, 4294,
2.008 20.136 806833, 5677.
24450 24. 869 805536, 6975.
2.877 29,537 804269. 8242,
3.279 34.038 803056. 9454,
3.649 38.262 801928, «1058E+05
4,001 42.360 800841, «1167E+0S
4.353 46.545 799739. «1277E+05
44702 S0.774 798633, «1388E+05
5.065 55.269 797463 . +1505E+05
5.356 58.936 796510 «1600E+05
5.594 61.997 795716. +1680E+05
5.809 64,830 794982, «1753E+0S
6.008 67.493 794293, «1822E+05
6.194 70,034 793637. «1887E+0S
64369 T2.472 793008. «1950E+05
64534 744814 792405. «2011E+05
39, **¥¥¥¥ XCLECT END OPTICN 1 v¥eEEy
WY = «79240E+06 H
TIME = «17336 RANGE

AEF +E4 24 E 2

CUMULATIVE CPU TIME

RGSAVE
I71Z L)
81 «7924E+0H 40
UNPACK 91
2.6000 52971,

128

= 55.243

H
S0E+0Q5 1.500
51100

[

ALTITUDE MACH NO. v
29000. «950
29575. «977
30150. 1.005
30725. 1.032
31300. 1.060
31875, 1.087
32450, 1.115
3302S. 1.142
33600. 1.170
34175, 1.197
34750. 1.225
35325. 1.252
35900. 1.280
36475, 1.307
37050. 1.335
37625, 1.362
38200 1.390
38775. 1.417
39350. 1.445
39925, 1.472
40500. 1.500

= 40500. aM =

= 36.087 FUEL =

FEE HEE P FEE HEE HEE L BEE b

FRE FHE LR FEE FEE HEE HEE FEE OREE HEE B 4

CPU TIME USED IN PREVIOQUS TASK =

AM TAC+
<1089

4.,0000

++

FUEL
«2011E+05

RUN#++
7T4ha81

0.
51100 G.

(KNOTS)
5€2.
S77.
592.
606,
621.
63S.
650.
664,
678,
692,
706.
720.
7 34.
749,
765.
781.
77,
813.
828.
Blulb,

860.

1.50
4532

1.6740

1.000

o7

XNZZ

16.22.31.

1.34
1.62
1.84
1.97
2.08
2.18
2.27

2.31

E10
=-0.

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
2030104
205329.0
20710643
206017.1
2051680.1
204612.0
208368.0
204738.6
202442.8
20086440
199910.6
199351.3
1938271.7
199734.2
219779.1
226520.0
232250.1
237546.0
242466.3
247357.1

25226745

€11 OPTION
0. 1

PAGE 49

SFC
«80820
«80864
+81155
82624
« 84017
»85320
»85052
«87673
- 89829
«91718
«93370
« 94842
«96119
«97509
«90362
« 89326
88737
« 88346
«88113
«87905

«87702

14 FEE FEE R e

11111114114



NSEG II —--- AIRCRAFT PERFORMANCE PROGRAM

TIME

0.000

»255

479

677

«855
1.015
1.160
1.293
1.614
1.526
1.636
1.743
1.850
1.954
2.059
2.166
2.277
2.392
2.509
2.623

2.728

40, »*¥¥®¥ XGLECT END

4 +4F HEE F A

LRC TEST PROBLEM NUMBER 3

01/1

h/77

=—=== NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIHB'PATH HISTORY

RANGE, WEIGHT FUEL
o. ' 792405. G. *
3.7202 791437. 96747
7.1005 790540.  1865.
10.202 789701,  2706.
13.073 788909. 3436
15. 744 788159.  42uS.
18.239 787447, 458,
20.585 786767.  5638.
22.736 786115.  6290.
24.906 785487.  6918.
27.017 784863.  7541.
29.156 78u229. 8175,
31.316 783585, 8820.
33.500 782931.  947u.
35.734 782263,  .1014E+05
38.087 781571.  .1083E+0S
40.580 780851.  .1155E+05
43,224 780102.  .1230E+05
45.984 779327.  .1308E405
L8.722 776559.  .1385E+05
51.289 777842.  J1456E+05
OPTION 1 *ess=s
WY = «7TT7BLE+DE H
TIME = 28227 RANGE

CUMULATIVE CPU TIME = 57317
. RGSAVE
pay4 WT

UNPACK
5.9500

Ik

H
91" LJ7778E+06 «5297E+0S

101 51100

87990 . 0.

2.600

ALTITUDE MACH NO. v
APSBO. 1.500
411246 1.555
437647, 1.610
42371 1.665
42994, 1.720
43618, 1.775
Li2hl. 1.830
44865, 1.385
45488, 1.940
46112, 1.995
46735, 2.050
47359, 2105
47983. 2.160
486064 2.215
49230. 2.270
49853. 20325
S0477. 2.380
51100. 20435
51724, 2.490
52347, 2545
52971. 2.600

= 52971. AM =

= 110.90 FUEL =

+HE FEE HEE £ HHE ER R HEE HEE HEE

(KNOTS)
860.
891.
923.
9S4

18.22.35.

GAM7D

986.

1017.
1049.
1080.
1112.
1144,
1175.
1207.
1238.
1270.
1301.
1333.
1364,
1396.
1427
1459.
1490.

2.60
2010

00
6.

1.58
1.66
1.82
1.97
2.12
2.28
2.43
2.58
2.72
2.78
2.76
2.73
2.70
2.66
2.56
2443
2.29
2.17
2.14
2.22

2.29

444 FEE FFE R PR FEE R A REE AR

CPU TIME USED IN PREVIOUS TASK =

AM TACH+++
«4546E-01
5.0000 0.

FUEL
«1456E+0S

RUN+++
51.29

Qe
51100 0.

20740

1.000

XNZZ

€10
-0

NET THRUST
2522876
268227.8
284652.1
300940.5
31746640
334519.2
35172641
36915642
386838.8
399090.0
4096046
42610444
438219.0
45238849
45960443
463077 o4
466519.3
470392.9
480822.0
49124149

501322.4

PAGE 50

SFC
«87689
« 87307
- 86869
«86612
» 86360
«86058
« 85787
« 85532
« 85296
« 84893
« 84641
« 84515
- 84398
«84204
« 83924
-83786
- 83608
«83370
« 83250
-83072

« 82896

FHE HEE FEE HEE A EE A EE

E11 OPTION
0. 1
0.

1111111111

129



NSEG 1II =--— AIRCRAFT PERFORMANCE PROGRAM

TIME

0.009

«178

«368

«556

o754

«991
1.246
1.521
1.824
2.157
2.518
24909
3.330
3.784
L.280
4.828
54436
6.114
6.867
7.708

8.657

b1, ¥¥¥¥¥¥ XCLECT END
T

S FES FEE FEE AR R AR E HEE A HEE AR R e

RANGE
0.

4e4992
9.4845
14.638
20.279
27.351
35.288
G204
S44489
664245
79.580
944637
111.58
130.67
152.40
177.47
206.53
240,27
27%.40
325.02

378.69

TIME

CUMULATIVE CPU TIME

RGSAVE
1712

UNPACK
5.9900

130

WT
101 «7354E+06

111

99120.

5

51100

1]

01714777

LRC TEST PROBLEM NUMBER 3 ====—-
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 3350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT,.

NSEG III

18.22.38.

CONSTANT DYNAMIC PRESSURE CLIMB PATH HISTORY

HEIGHT FUEL
777842, 0.
776608, 1234,
775306,  2s542.
774043, 3798.
772772. 5070,
771297, 6564,
769766,  8076.
768172,  9670.
76647C. <1137E405
764669. <1317€+05
762777, +1506E405
760793, «1705E+05
758710, «1913E+405
756510, +2133E+05
754168, +2367E405
751650. +2619E+05
748926. «2892E405
745971, +3187E+05
742767, +3507E+05
739273. +3857E+05
735428, S4241E405

OPTION 1 *esews
<73543E+06 H
32773 RANGE

8.777

H

«8799E+05 5.950

ALTITUDE
52971,
54722,
56473,
58224,
59975,
61726,
63477,
65228,
66979,
68730.
70480,
72231.
73982.
75733.
77484,
79235,
80986,
82737,
84488,
86239.

87990.

87930

= 162.1

MACH NO.
2.600
2695
2.811
2.932
3.058
3.190
34327
3.470
3.619
3.774
3.935
44103
4,278
Lo460
4.649
4.845
S5.049
5.262
Se 482
S5.712

5.950

. aAM

9 FUEL

CPU TTME USED IN PREVIOUS TASK =

aM TAC+
«1443

4.0000

++
eh2061

0.

FUEL RUN+
E+0S 378.7

0
51100

vV (KNOTS) GAM7D
1490. 3.66
1545, 3.48
1611. 3.25
16281, 3.086
1753. 2.63
1828. 2.20
1907. 1.96
1989, 1.73
2076. 1.50
21 €8, 1.32
2263. 1.17
23€3. 1.03
2467. .92
2574, .81
2687. «71
2604, «61
2925, «53
3052. 46
3184, «39
3321. «33
3464, »31

= 5.9500
= 14563,

+4

0.
0.

1.4600

1.000

P HEE FEE HEE BEE HEE R AEE HEE b

XNZZ €10
-0.

IN-FLIGHT ENGINE SCALING REQUESTED.

'NET THRUST
50124140
501422.8
493927.4
474397.8
412804.1
399669.5
386697.9
37371241
35007244
346593.2
334431.2
323712.2
313587.8
303321.8
290947.5
278396.1
265994.7
254579.2
264008.2
233178.7

22284445

PAGE 51

SFC

« 820894
«82702
« 82561
« 82946
«91998
«91691
«91517
«91540
«91793
«92185
« 92479
«92865
«93557
=94679
96108
«97749
«99679
1.0150
1.06339
1.0552

1.0783

HHE FHE AEE HEE HE A

Ei11 OPTION
0. 1

1111111111



NSEG II === AIRCRAFT PERFORMANCE PROGRAM 01714777 18.22.58.

LRC TEST PROBLEM NUMBER 3 -—--== NSEG III

ITERATE TO FIND INITIAL HEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT., IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE REIGHT FUEL ALTITUDE MACH NO. vV (KNOTS) GAMTD NET THRUST

0.000 0. ) 735428, 0. . 87990, 5.950 3464, 3.12 222699.7
«029 1.6776 735313, 115.2 86546, 5952 3466, 3.08 217869.4
«059 3.4073 735196. 231.8 89103. 5.954 3469. 2498 214038.1
«090 5.1921 735078, 349.8 89659, 5.956 3471, 2489 210312.0

. 2122 720348 734959, 469.5 90216. 54958 3474, 2.80 206668.6
155 8.9388 - 734837, 590.8 90772, 5.960 3476. 2471 203165.0
«189 10.908 734714, 7Titel 91329. 5962 3479. . 262 199738.6
«2204 12,946 734589, 839.3 91885, 54964 3481, 2.53 196406.9
260 15.057 734461 . 966.8 92442, 5.966 3484, 2ebtls 193167.5
«2986 17.247 734331, 1097. 92998. 5.968 3486. 2.35 190017.7

» 337 19.521 734199, 1229, 93555. 5.970 3489. 2.26 186955.3
«378 21,885 734063, 1365. 94111, 5.972 3491. 2417 183977.9
«420 24.345 733925, 1503. 94668, 5.974 3494, 2.09 181083.3

b 64 264911 733782, "1646. 95224. 5.976 3496. 2.00 178269.1
«510 29,591 733636, 1792. 95781. 5.978 3499, 1.91 175533.1
«558 32.395 733486, 1942, 96337. 5.980 3501. 1.83 172873.3
«609 35.335 733331, 2097. 96894, 5.982 3503. 1.74 170287 .4
«662 38. 425 733171, 2257. 97450, 5.98L4 3506. 1.65 167773.5
«717 41.680 733004, 2424, 93107, 5.986 3508, 1.57 165329.3

« 776 45.120 732831. 2597. 98563, 5.988 3511. 1.48 162952.9
«839 48.767 732651, 2777. 99120. 5.990 3513. 1.44 16064242

42, *v¥sex XCLECT END OPTION 1 weveve
L = +73265E+06 H = 99120. AM = 5.9900
TIME = « 47201 RANGE = 540.88 FUEL = 42414,

L L Y L A I T T N T A Y R T AR L L L A S A S AR 2L AR S R S AR S O S S B L L L L L 4

CUMULATIVE CPU TIME = 60.527 CPU TIME USED IN PREVIOUS TASK = 1.7500

RGSAVE
Itz WY H AM TAC+4&+ FUEL RUN# ++ XNZZ €10
111 «7327E+06 «9912E+(0S 5.990 «1398E-01 2177, 48.77 1.000 -0.
UNPACK 121 51100 S 1 1 6 0. 21
+5.0000 «400C0 640000 0. ~99120. 51100 0.

€11 OPTION
1

21 0.

PAGE 52

SFC-
1.0783
1.0778
1.077%
1.0769
1.0765
1.0761
1.0757
1.0753
1.0749
1.0745
1.0761
1.0737
1.0733
1.0730
1.0726
1.0723
1.0719
1.0716
1.0713
1.0709

1.0706

HHE HEE R L EE e

1111111112
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RAMJET PERFORMANCE (PER ENGINE) AT SCALING ALTITUDE AND MACH NUMBER

RAMJET GROSS THRUST = = = = = = =« = « = = 414478
NET THRUST IN FREESTREAM DIRECTION = = = 41293.2
AIRFLOW RATE = = = = = = = = = = = - = = 419.768
FUELFLOW RATE = = = = = = =« =« = = = = = = 12.2572
SPECIFIC IMPULSE = = = = = = - - - 3381.50
SCALED FUEL/AIR RATIO (PHI) = = = = = = = 1.000
SCALING ALTITUDE = = = = = = = = = = = = 9912040
SCALING MACH NUMBER = = = « = = = = = = = 6.000
MAXTIMUM AIRFLOH RATE = = = = = = = = = = 421,133
ANGLE OF ATTACK = = = = = = = = - === - 5.39972
HWING HALF ANGLE= = = = = = = = = = = « « = =,700000
INLET HEDGE ANGLE- = = - = - ==~ - - =~ 6.00000
SCALING THRUST IN FREESTREAM DIRECTION - - 41293.2
LIFT COMPONENT OF ENGINE FORCES = = = - - 346023
INLET SPILLAGE DRAG = = = = = = = = = - = Qe

ENGINE INLET AREA = = = = = = .- =-—-— 40.726
RAMJET THROTTLE SETTING = = = = = = = = = 997

132

[49:3}

(LB8)
{LB/SEC)
(LB/SEC)
(SEC)

(NO UNITS)
(FEET)

{NO UNITS)
(LB/SEC)
(DEGREES)
{DEGREES)
(DEGREES}
sl

(Ls8)

el

(SQ. FT)
(NO UNITS)



NSEG II =--~-

AIRCRAFT PERFORMANCE PROGRAM 0t714/777
LPC TEST PROOLEM NUMBER 3 ~--—=- NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIODE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.
MISSION SEGMENT TABLE
Ge +B1500E+06 65.01C0 1200.0 +50000€-01 1.0000 100.00
«%0000 6.0000 «32600E+406 99120. 51000 0.
Ge Oo 5.0000 2.0000 51000 2.0008
Ja «82998E+406 0. 0. 51000 0.
3000.0 0. 4.0000 0. 51100 0.
500040 0. 440000 0. 51100 0.
21500, 0. 4.0000 0. 51100 Q.
29000, G. 4.0000 0. 51100 0.
40500. Oe 4.00C0 de 51100 O,
52971. Q. 4.0000 Q. 51100 0.
87990. g. 5.0000 0. 51100 0.
99120. 0. 4.,00080 0. 51100 Q.
«40000 6.0000 0. ~99120., 51100 0.
G. . 5.00C0 12.C039 51100 0.
0. «53060E+06 0. 0. 51010 1.0000
200G0. 3.00C3 1.0000 0. 51210 0.
Oe 0. 5.0000 1.0000 51010 2.0000
45000. 3.0000 4.0000 0. 511190 8.
Ge G 1.0000 200.080 51010 0.
20000. 3.0000 1.0000 0. 51210 0.
. O. 5.0000 1.0000 51010 2.0000
50.0C0 3.,0000 1.0000 0, 51210 3.
2.0000 7350.0 4.00¢C0 20.000 51210 0.
0. Se 0. 1.0000 51210 4.0000

18.22.59.

e L] BN
NP NN QR R e N

[

=N
~n

COXO ODOODDOXKOOEDODDDDDOOD

PAGE 53

1111121114
1114111211
1111111111
1111111111
1113111111
1111111111
1114111114
1111121114
11121214111
11211211144
11111111112
11111311411
1111111141
1114211311141
1111112111
1111141111
111114111121
1111121111
1111111111
11111211121
1111121134
1111111111
1111111111
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NSEG II =~-- AIRCRAFT PERFORMANCE PROGRAM

e1/14/77 18,23.06.

LRC TEST PROBLEM NUMBER 3 NSEG ITI
ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

. IN-FLIGHT ENGINE SCALING REQUESTED.

DUMPRG
SEG WT H AM TIME FUEL

1 «8150E+06 0. «2000 G. 0.

2 - +8150E+06 0. «2000 Qe Ce

3 «B134E+06 50.00 « 2064 «8333E~-01 1618.

4 «8300€+06 50.00 « 2064 0. 0.

5 «8250E+06 3000. +500C «2225€-01 4938.

6 «8236E+06 5000. «6000 «6500E-02 1464,

7 «8170E+06 «2150€+05 - 860C «358CE~-01 6537,

8 «8125E+06 «2900E+05 «950¢ «2548E-01 4533,

9. . 924E+D6 +«4050E+05 1.500 «1089 «2011E+05
10 =« 7778E+06 «5297E+¢05 2.600 «4546E-01 «1456E+05
11 «7354E406 «8799E+05 5.950 «1443 «4241E+05
12 «7327E+06 «9912€+05 5.99( «1398E~-01 2777,

13 «7327E406 «9912E+05 54990 G. 2777,

14 «7073E+06 «9912E+05 5.990 [ 2640,
15 «5300E+06 «9912E+05 54185 1.643 «1773E+06
16 «5268E+06 «2080E+05 «800¢0 «4107 3167,
17 «5229E+06 «200CE+05 « 8000 «8333E-01 3959.

18 «5175E+06 «4S00E+05 . 8000 +6827E~-01 5386.

19 «5026E+06 «4500E+05 «8000 4362 1 492E405
20 «4997E+ 06 «2006E+05 «80CC «1619 2873,

21 «4958E+06 «2000E+05 «8000 +8333E-01 3921.

22 «4954E£406 50.00 <2000 «1824 36646
23 =0. -0. -0 ~0. ~0.
24 -0. -0 =0 -0 -0.

134

RANGE XNZZ €10 E11
G. 1.000 0. [
Bo 1.000 -0. 0.
0. 1. GO0 -0 0.
0. 1.000 =0. Q.
4,729 1.000 =0 Go
24305 1.000 ~0. 0.
15.63 1.000 -0. 0.
13.44 1.006 -0. g.
Th. 81 1.000 -0. 0.
51.29 1.000 =0 0.
378.7 1.000 ~0. 0.
48.77 1.000 =-0. 0.
0. 1.000 -0, 0.
0. 1.000 1. 0.
5373. 1.008 -0, G.
4514 1.000 -0 0.
g. 1.000 -0. g.
31.28 1.000 -C. 0.
200.0 1.000 -0 G.
69.56 1.000 =-0. 0.
0. 1.000 -0 "B
52.10 1.000 -0 0.
-g8. -0 1. -0.
-0. -0 -0. -0.

PAGE

OPTION
X

[

- n N
MNR N NHE O R R R
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* NSEG II --- AIRCRAFT PERFORMANGCE PROGRAM

TINE
0.000
+152
«269
«367
«453
«530
«600
«666
«729
«788
« 845
«300
«953
1.004
1.054
1.103
1.151
1.198
1.244
1.29¢0

1.335

4S5, *vsxxx XCLECT END

FEE HEE FE4 A4

CUMULATIVE CPU TIME

RGSAVE
1Tz

WY

41 «8250E+06 300

UNPACK
«600G0

51
5060.0

= 61.923
H
') «5000
51100
Ce

LRC TEST PROBLEM NUMBER 3

01/716/77

---—- 'NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

" RANGE WEIGHT FUEL
04 © 829983. - 0.
«35647 " 829422, 5609
464999 828990.  993.3
«91055° 828629. 1354,
1.1518 82031k{3> 1669.
1.3812 828030,  1953.
1.6030° 82777C. 0 221b.
1.8203 827526.?- 2457,
2.0353 527297;.\ 2687,
2.2493 827078. ° 2905.
2.4634 826868, 3115,
2.6782 826666 . 3317,
2.8945 826470, 3513,
3.1128 826280. 3704.
3.3333 826094, 3890.
3.5564 825912, 4072,
3.7825 825733, 4250,
4.0117 825557, 4426,
he2442 8253084, 4599,
4.4802 825214, 4770.
4.7199 825045, 4938.
OPTION  { ®*sxes
WY = L82504E+06 H
TIME = .833336-01 R

ALTITUDE

ANGE =

FEE FEE L HEE HEE HEE HEE AL A

50.
197,

345,

MACH NO. v

w92,

6#0.‘

ras,
935.

1082,

12340,

1377.
15285,
1672,
182%.
1967,
2115,
2262,
2410,
2557,
270S.
2852,

3000.

3000.

Ce

LR R A AR LS AR L2 BRI AN T BRI L R XTI Y T I L L R S X S 2

0

=206
221
«236
«250
«265
«280
«294
«309
.3ék
«339
«353
368
«383
«397
o412
427
LT
o456
o471
« 485

«»500

AM =

FUEL =

CPU TIME USED IN PREVIOUS TASK =

AM
.22

440000

TACt+++
25€-01

Ge

4938,

FUEL

RUN+ ¢+
4e720

0.
51100 0.

(XNGTS)
136.
146.
156.
1€5.
175.
184,
194,
204,
213.
223.
232.
242,
251.
2€1.
270.
280.
289,
299.
308,
318.

327.

«500
2777

1.1180

1.000

18.23.08.

GAM7D

09
2

XNZZ

3.89
4431
5.02
5.53
S.89
6.14
6031
6.40
6445
6ela7
6.45
6o k2
637
6e.31
6.204
6.17
6.08
€.00

5.91

E10
-0

1

IN-FLIGHT ENGINE SCALING REQUESTEO.

NET THRUST
303089.6
304267.6
306703.1
308267.1
309273.6
309914.7
310318.7
310542.5
310624.8
310687.3
310732.4
310781.8
310851,.2
310951.8
311C94.1
311281.7
311518.6
311818.6
31217541
312585.4

3313(53.6

E11 OPTION
8. 1
0.

PAGE 55

SFC
73107
072748
.72120

CJT1716
.71459
71304
.71219
71188
71201
.71260
.71297
71369
«71450
.71538
.71632
71728
.71827
.71927
.72018
72117

. 72215

FEE HEE FEE HEE 4

1111111112
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NSEG II =--- AIRCRAFT PERFORMANGE PROGRAM

TIME
[}

-008
«J20
«040
«060
080
100
120
«140
«159
«179

+198

218

46, ***¥¥® XCIECT END

44 44 FEE et

CUMULATIVE CPU

RGSAV
172
51

UNPACK
800

136

«237
«256
«276
«295
o314
«333
«352
«371

«390

€

LRC TEST PROBLEM NUMBER 3

FOR GIVEN FINAL WEIGHT.

01716777

—=e== NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE
IN=-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUOE CLIMB PATH HISTORY

RANGE HWE IGHT FUEL
0. 825045, 0.
+10928 824969. 76.00
.21916 824893, 151.6
- 32965 824818, 226.9
S44070 824743, 3019
« 55244 824668, 376.5
« 66476 824594, 450.9
. 77769 824520 . 52449
.89126 82u4bb6. 598.6
1.0054 824373, 672.1
1.1203 824300. 745.3
1.2358 824227, 818.2
1.3519 824154, 890.8
1.4687 824582, 963.3
1.5861 8240909, 1035.
1.7042 823938, 1107.
1.8229 823856, 1179.
1.9423 82379%. 1251,
240624 823723, 1322.
241831 823652, 1393.
2.3045 823581. 1464,
OPTICN 1 ewerxvx
WT = «823S8E406 H
TIME = .10558 R

WT

«8236E+06 500

00

61
21500«

TIME =

63.067
H
g, 60060
51103 S
0.

ALTITUDE MACH NO. v
3000. 507
3100. 505
3200. 518
31300, 515
3400. .520
3500. .525
3600. .530
3700. 535
3300, «540
3900. .545
«000. .550
4100, 555
4200. 560
4300. .565
4400, 570
4500. 575
4600, .580
4700, « 585
4300, 599
4900, .595
5000. .600

= 5000.0 M=

ANGE =  4.7199 FUEL =

(XTI R T EEE BRI B RS L RS L L I L

I R I I A AR A L A L L L L R A I A A R LA L 4

CPU TIME USED IN PREVIOUS TASK =

AM
«65

4.0000

TAC#+++
g0E-02

0.

1464,

FUEL

0

RUN+++
24305

G.
51100 0.

(KNOTS)
327.
330.
333.
337.
3u0.
343,
346,
349,
3s52.
355,
359,
3€2.
3ES.
3€e8.
371.
374,
377.
380.
384,
387,

390,

» 600

4238

1.1440

1.000

18.,23.11.

GAM7D

GO

ol

XNZZ

8.56
8.54
8.49

8.44

E10
-0.

NET THRUST

313075.7
312817.6
312565.6
312322.8
312089.0
31186443
311648.7
3L1442.1
311244.5
311037.0
310828.7
310640.8
310461.9
31G292.1
310131.3
309979.5
309836.6
309762.5
309577.4
309461.0

359353.4

E11 OPTION
g. 1

PAGE 56

SFC
72210
.%2233
«72257
.}2200
«72303
»72325
723438
«723€9
«72390
«72412
72434
« 72455
« 72476
« 72496
«72515
«72534
«72553
72571
«72589
« 72606
«72623

+44+ b HEE 2R

1111111111



HHE 43 HEE 2

NSEG II === AIRCRAFT PERFORMANCE PROGRAM

TIME

0,000
.092
£186
.280
.376
L7h
«572
«673
o774
«878
.983
1.090
1.192
1.309
1.422
1.537
‘1-656
1.774
1,896
2.021

24148

&7, *xrexr YCLECT END

LRC TEST PROBLEM NUMBER 3

=—=== NSEG III

01714777

18.23.13.

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL HEIGHT.

IN=FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE WEIGHT FUEL
6. 823581. 0.
58792 823239,  342.0
1.1923 822899,  681.7
1.8136 822562. 1019,
2.4525 822227, 1354
3.109% 821893,  1688.
3.7848 821562,  2019.
bk 794 821232,  23u49.
5.1936 820904,  2677.
5.9281 820578.  3003.
6.6839 820253,  3328.
7.4619 819929. 3652,
.2634 819606, 3975,
9.0888 819284, 4297,
2.9392 818963, 4618,
10.816 818642.  4939.
11.719 818322,  5259.
12,651 818002.  S579.
13.612 817683,  5898.
14.603 817363, 6218,
15.627 817044, 6537,
OPTION 1 »wewxs
HT = «B17GLELDE H
TIME = .11208 R

CUNMULATIVE CPU TIME

RGSAVE

IT2z

UNPACK

«95000

WT
61 «8170E+06

71
29000.

= 64.237

H
«2150E+05

51100
0.

ALTITUDE

ANGE =

FHE FEE HHE 244 HEE FELE HEE HEE b

5000,
5825,
6650.
T475.
8300.
9125.
9950,
10775.
11608.
12425.
13250.
14075,
14900.
15725,
16550.
17375.
182060.
19926S.
19R850.
2067S.
21500

21500.

7.0244

MACH NO. v

600
610
620
630
o540
«650
660
670
680
-699
.700
710
.720
730
740
750
760
770
.780
<790

«800

AM =

FUEL =

(KNO TS}
390.
395.
400.
406.
Li1.
416.
421.
426,
431.
436.
441,
446,
451,
456
461
465,
470G
475.
479.
L84,

488,

- 800
1463

GAM70

-9

13.00
12.82
12.49
12.15
11.83
11,52
11.21
10.91
10.61
10.32
10.04
9,75
Q.47
Q.28
8.93
8.67

8.41

LR R L R L B L L AR S R S X B 2L L X I L L 2

CPU TIME USED IN PREVIOUS TASK =

AM
« 35

4.0000

TAC+4+
B80E-01

FUEL

6537.

RUN&+#
15.63

0.
51100 0.

1.1700

1.000

XNZZ

E10
~-0.

NET THRUST
309352.2
303658.9
298180.1
292650.2
28726547
281981.9
276721.1
27163940
266592+ 4
261648.8
25665341
2516713
2466102
242001.1
23728444
232602.8
227999.2
2234654
21906041
21470641

210322.3

PAGE S7

SFC

« 72624
«72530
« 72430
72335
«72235
«72131
«72029
71918
71808
« 71694
«71605
«71529
o 71447
« 71364
«71278
«71192
« 71104
«71013
« 70917
«70817

« 70717

FHEE HEE FEE FEE R

E11 OPTION
0. 1

1111111411

137



NSEG

LRC TEST PROBLEM NUMBER 3

IT -== AIRCRAFT PERFORMANCE PROGRAM

8i/714/77

NSEG III

18.23.15.

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT, IN-FLIGHT ENGINE SCALING REQUESTED,

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WE IGHT FUEL

0.000 e 817C kb 0.
«061 + 49564 816856, 188.1
«121 «983240 816661, 382.7
«182 1.4836 816465, 579.0
244 1.9973 816266, 777.2
«307 2.5251 816066, 977.3
«371 3.0675 815864, 1180.
437 3.6256 815659. 1384,
«S04L 4.2000 815452, 1591.
«572 4479165 815242, 1801.
«-643 S.4011 815030, 2014,
o714 6.0298 814814, 2230.
«788 6.6784 814595, 2449,
«863 7.3482 814373, 2671.
«941 8.0450 814145, 2899,
t.023 8.78u40 813907. 3136,
1,110 9.5720 813658, 3385,
1.203 10.415 813396, 3648,
1.301 11.322 813118, 3925.
1.407 12.303 812623, 4220,
1.521 13.368 812507. 4536.

48, *¥e¥x® XCLECT €END OPTION 1 Trevex

WT = «81251E+06 H
TIME = «14788 R

FEE FEE 4+

CUMULATIVE CPU TIME = 654423

RGSAVE

1Tz WT H

71 «8125E+06 «290LE+05 +9500

UNPACK 81 51100 5
1.5000 40500, 0.

138

ALTITUDE MACH NO. v
21500, «800
21875, «807
22250. «815
22625. «822
23000. «830
23375, 837
23750. «845
24125, «852
24500, «860
24875. «867
25250, «875
25625. «882
26000, - 890
26375, «897
26750. «305
27125, «912
27500. =920
27875. «927
28250, =935
28625. « 942
29000. «959

= 29000. AM =

ANGE = 224651 FUEL =

FEE FEF FEE FEE HEE L HEE R EE e

e 4 FEF AR E HEE T FEE FEE AEE FEE HEE Rt

CPU TIME USED IN PREVIOUS TASK =

AM TAC+++
«2536E~01

1
4.0000 0.

4536,

FUEL

RUN++¢+
13.37

0.
51100 0.

(KNOTS)
488,
492.
496.
500.
503.
507.
S511.
S15.
Si8.
522
5264
529.
533.
537.
Su0.
Stb4,
548,
551,
555.
558,

562,

«950
6537

1.1860

1.000

GAM7D

ol

XNZZ

7.09
7.15
7.12
6.94

6.76

€10
-0.

NET THRUST
210318.5
231763.4
230202.7
228625.3
227076.9
225557.5
224001.1
222444 .
22G915.1
219418.9
217914.6
216435.2
214983.4
213539.6
212051.4
210592.0
209159.6
207728.4
206292.7
204883.5

203500.8

€11 OPTION
0. 1

PAGE 58

SFC
«70719
« 84759
« 84576
» 84393
« 84206
84016
«83829
« 83643
« 83453
« 83259
«83069
«82876
«82679
e 82481
« 82284
«82084
+813381
«81678
« 81478
81275

+ 081068

tEE HEE HEE P e

1111111111



NSEG II === AIRCRAFT PERFORMANCE PROGRAM

TIME
0.000
«3086
«568
1.075
1.514
.1.988
24426
2.850
3.252
3.622
3.974
4.328
4.679
S.0u4S
5.336
5.572
S.786
5.983
64167
6.340

6.504

49, we#¥¥x» YCLECT ENO

44 4EE 4

CUMULATIVE

RGSAVE
IT2

81 «7924E+06

UNPACK
246000

LRC TEST PROBLEM NUMBER 3

01716777 18.23.19. PAGE 59

-==== NSEG III
ITERATE TO FINO INITIAL WEIGHT TO PROVIODE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUOE CLIMB PATH HISTORY

RANGE WEIGHT FUEL
Qe 812507, 0.
249059 . 811660. 84745
6+ 4241 810648, 1860.
10.484 809494 « 3014,
14.976 808232, 4276.
19.942 806851. 5656,
24.629 805558, 6949,
29.267 80429C. 8217.
33.757 803073, 9434,
37.982 801336. «1057E+0S
42.090 800839. «1167E+0S
464293 799724 . «1278€+05
50.549 798602. «1391E+05
55,078 797414, «1509E+05
58,743 796455. «1605E+05
61.7886 79565%. «1685E+05
6Le597 794924, «17S8E+05
67.235 794236, «1827€E+05
69,751 793580 «1893€E+05
72.162 792952, +1956E+05
Thola??7 792350 . «2016E+05
OPTIGN 1 *reses
HT = +7923SE+06 H
TIME = «17324 RANGE

ALTITUDE MACH NO. vV (KNOTS) GANT7D- NET THRUST SFC
290040, «950 562, 1.86 203500.3 «81069
29575. «977 577. 1.70 20585446 «81115
30150. 1.005 592, .44 207644.3 « 82418
30725. 1.032 6C6. 1.27 206459.7 82942
31300. 1.960 621. 1.15 205534.2 + 84398
31875, 1.087 635. 1.12 204884.7 «B85748
32450, 1.115 650. 1.16 208717.0 «85467
33025. 1.142 664, 1.19 204916.1 88188
3360GC. 1.17C 678. 1.24 202488.1 «90431
34175, 1.197 692, 1.30 200797.6 «92398
34750, 1.225 706. 1.30 199747.7 «94123
35325, 1.252 720. 1.28 199104.2 295663
35300, 1.280 734, 1.23 198951.1 «97001
36475, 1.307 749. 1.34 199272.% ¢ 98449
37050. 1.335 765, 1.63 220092.8 «90967
37625, 1.362 781, 1.85 227(33.5 - 89876
38200, 1.390 797, 1.99 . 232925.1%1 «89253

. 38775. 1417 813. 2.10 238365.9 - 88837
39350, 1.445 828, 2.210 263422.5 88583
39925, 1.472 B4, 2.29 248445,.1 - 88357
40s00. 1.500 860. 2.34 253484.8 «88138

= 40500, AM = 1.5000

= 356.019 FUEL = 453603

(TR X R I A T R L B I R AL L S IS A L L L L R L L X L A L L X I R ST RIS AR S L R AL L A X T L L T L L L X

CPU TIME = 67.095
L1} H
+4G50E+D5 1.500
91 51108 5
52971, 0.

CPU TIME USED IN PREVIOUS TASK =

AM TACH++4
<1084
1
4.0000 0.

FUEL
«2016E405

4

RUN+++
Thals8

0
51100 0.

1.6720
XNZZ E1g €11 OPTION
1

1.000 -f. 0.

1 0. 11111111112

139



NSEG II ~=-- AIRCRAFT PERFORMANCE PROGRAM

TIME

0.000

.252

<473

+668

843
1.001
1.144
1.274
1.393
1.503
1.609
1.713
1.815
1.916
2.016
2.12¢
2.226
24336
2.448
2.557

2.657

50, ****¥¥x XCLECT END

(2R RS EL L]

LRC TEST PROBLEM NUMBER 3~

01714777

~===~ NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL HEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE WEIGHT FUEL
0. 792350 0.
3.6732 791385, 965.1
7.8075 790491, 1859.
10.065 789654, 26964
12.892 788866. 3484,
15,8522 788119, 4231.
17.978 787409, 43941,
20,285 786732, 5619.
224459 786082, 6268.
244520 785458, 6892.
264562 784840. 7510.
284627 784213, 8137.
30.710 783576. 8774.
32.814 78293¢C. 9420.
344964 782272, +1008E+05
37.224 781591, +1076E+05
39.613 780884, «1147€+05
424142 78015C. «1220E+05
44.776 779392. «1296E+05
474389 778641, »1371E+05
49,845 777938, «1U41EHD5
OPTION 1 ¥¥v¥esr
WT = «77794EY0E H
TIME = «20163 RANGE

CUMULATIVE CPU TIME

RGSAVE
1712

91 «?7779E+06

UNPACK
549500

140

HT

161
87990.

= 69.171

H
«5297E4+05

513100
0.

2.600

ALTITUDE MACH NO. v
«0500. 1.500
41124, 1.555
Wi747. 1.610
42371. 1.665
42994, 1.729
43618, 1.775
44241, 1.830
44865, 1.885
45488, 1.940
46112, 1.995
46735, 2050
47359. 2.105
47983, 2.160
486036, 24215
49230. 24270
49853, 2,325
50477, 24380
51100. 2.435
51724, 2,490
52247, 24545
52971, 2.600

= 52971, AM =

= 110.50 FUEL =

CPU TIME USED IN PREVIOUS TASK =

AM TAC+
«LL2BE~

S5.0000

++
01

0.

FUEL
‘e 1441E+05

RUN+++
49.85

Oe
51100 0.

(KNOTS)
860.
891.
923.
954,
986.

19017,
1049,
1080.
1112,
1144,
1175.
1207.
1238.
1270.
130%.
1333.
1364,
1396.
1427,
1459,

1490.

2460

2015

2.0760

1.000

18.23.23.

GAM?D

00

7.

XNZZ

1.84
2.60
2.16
2031

2.7

X RS R A E L A A T L S AR R X L A L R I A X L L T S S L R R L S

E10
“D.

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST

253505.8
269738.8
286468.7
33366045
319901.6
337282.3
354820.1
372584.6
390673.3
407053.6
417851.7
43273441
64722841
461770.1
46918640
472796.2
476370.1
480369.9
491082.1
501779.4

5121314

€11 OPTION
0. 1

PAGE 60

SFC-‘
+88125
«87714
287243
+ 869374
«86699
« 0863738
«86091
+ 85822
«85572
« 85278
« 85809
« 84865
«84730
+ 86521
« 84230
«8408O
«83891
« 83644
«83513
«8332E

«83141

4+ +4E 4 FEE K4

11111214111



NSEG II =~= AIRCRAFT PERFORMANCE PROGRAM

TINE
0.000
o171
st
+536
o726

) 2954
1.199
1.463
1.755
2.074
2.420
2.794
3.197
3.633
hell7
he631
5f212
5.858
64575
7.375

8.275

S1. *¥®¥®s¢ YXCLECT END

44 HHE HEE H e

CUMULATIVE CPU

RGSAVE
171z

LRC TEST PROBLEM NUMBER 3 —=w~==
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.:

01/14&/77

NSEG III

18.23426¢

CONSTANT DYNAMIC PRESSURE GLIMB PATH HISTORY

RANGE HE IGHY FUEL
G. 777938, 0.
4e3174 776725, 1213.
9.11470 775434, 2504,
14,090 774192, 3746,
19.535 772934. S004.
264332 ‘TTL482. 64564
33.958 ?6997“. 7964,
42.522 768406, 9532.
524394 766732 «1121E405
63.673 764961. «1298E+05
76.460 763102« «1484E+DS
90.890 761154, «1678E+05
107.12 759109, «1883E+05
125.41 756951. «2099E+05
146.20 754655 . +2328E+0S
170.16 752187. «257SE+05
197.90 749522, +2B842E+05
230.08 746635, «3130€E+05
26734 743508, «3443E+05
310.71 740104, «3783E+05
361.63 736365. «4157E+05
OPTIGN 1 ¥revex
WY = «73637E+06 H
TIME = «32591 RANGE

WT

H
101 «7364E+06 +8799E+05

UNPACK
5.9900

111 51100

99120. 0.

TIME = 70.631

5.950

HHEE 44 HEE FHE HEE HEE HEE P EE b4

ALTITUDE
52971.
54722,
56473,
58224,
59975.
61726.
63477.
65228,
669379,
68730,
70480.
72231.
73982,
75733.
77484,
7923S.
80986.
82737.
BLLBS.
86239.

87990.

87990

= 160.3

MACH NO.
2.600
2.695
2.811
2.932
3.058
3.190
3.327

" 3.470
3.619
" 3.770
3.935
4.103
4.278
4.460
4,649
4.845
" 5.049
5.262
5.482
5.712

5.950

. aAM

v

4 FUEL =

CPU TIME USED IN PREVIOUS TASK

AM TAC+
«1379
i
4.0000

+4

'

FUEL RUN+++
«4157E+05 361.6

!

0.

51100 0.

(KNOTS)

1490.
1545,
1611,
1681,
1753.
1828,
1907.
1989.
2076.
21€8.
2263.
23€3.
2467,
2574,
2687.
2804.
292s.
3052.
3184,
3321.

3464,

5.95

16461

1.4600

1.000

GAM7D
3.82
3.62
3.37
3.17
2.73
2.29
2.04
1.80
1.57
1.38
1.22
1.08

+96

«85

+64

2.

FEE FEE FEE FEE HEE FEE HEE FEE HEE AL A

XNZZ E10
-0

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
512049.3
512325.5
504732.1
4848745
422952.4
409497.3
396209.1'
382906.4
36893441
35512644
342668.7
331689.7
321320.2
316806.2
298132.3
285277 .4
272576.9
260887.3
250064.2
238976.9

228398.7

PAGE 61

SFC

«83139
«82931
82779
«83149
«91998
«91691
°91517
«91540
«91793
«92185
«92479
«92865
.93557
. 94679
.96108
< 97740
«99679
1.0150
1.0339
1.0552

1.0783

FEE F4E FEE PR AR HE

E11 OPTION
0. 1

1111111211

141



NSEG II =--- AIRCRAFT PERFORMANCE PROGRAM GL/714/777 15.23;29- PAGE €2
LRC TEST PROBLEM NUMBER 3 ===« NSEG III

ITERATE TO FINDO INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN~FLIGHT ENGINE SCALING REQUESTEOD.

LINEAR MACH ALTITUDE CLIMS PATH HISTORY

TIME RANGE WE IGHT FUEL ALTITUDE MACH NO. Vv (KNOTS) GAM7D NET THRUST SFC
0.000 0. 736365, Ce 87990, 5.950 3464, 3.30 228255.5 1.0783
.028 1.58489 736253 111.9 88546, 54952 3466, 3.25 223294.9 1.0778
056 3.2262 736140, 22540 89103. 54954 34693, 3.15 219370.5 1.0774
.085 4aQ1b4 736026, 339.4 89659, 54956 3471, 3.06 215554.0 1.0769
«115 6.6561 735910, 455.4 90216, 5.958 3474, 2.96 211842.6 1.0765
2146 8.4L544 735792, 572.8 90772. 5+960 3476, 2.87 208233.6 1.0761
178 t0.312 735673. 692.0 91329. 5.9362 3479. 2.77 20472442 1.0757
.212 12,234 735552. 813.1 918385, 5.964 3481, 2.68 201311.8 1.0753
«24LE 14,222 735429, 936.2 92442, 5.966 3484, 2.59 197993.8 1.0749
0281 16.282 735304, 1061. 92998, 5.968 3486. 2.56 194767.9 1.0745
2318 18.418 735176. 1189. 93555, 5.970 3489, 2eb1 191631 .4 1.0744
«356 20.636 735046, 1319, 94111, 5.972 3491. 2432 183582.0 1.0737
«396 224942 734913. 1453, 94668, 5974 3494, 2.23 185617.4 1.0734
437 254343 734776 1589, 95224, 5.976 3496. 2414 182735.3 1.0730
~480 27.845 734636, 1729. 95781, 5.978 3499, 2.05 179933.4 1.0726
525 30.459 734493, 1872. 96337. 5.980 3501. 1.96 177209.5 1.0723
572 33.193 734345, 2020. 96894, 5.982 3503, 1.87 174561.5 1.0719
2521 36,660 734192, 2173, 97450, S5.984 3506. 1.78 171987.1 1.0716
673 39.0(72 734035. 2331. 98007, 5.986 3508, 1.70 169484,.3 1.0713
727 42,246 733871. 2494, 98563. 5.988 3511. 1.61 167051.0 1.0710
=784 45.599 733791. 2664, 9912G. 599G 3513, 1.56 164685.1 1.0796
52, we¥wx¥x YCLECT END OPTICN 1 wwevEry
WT = -7337GE+0€ H L] 99120. AM = 509900
TIME = «46383 RANGE = 521.97 FUEL = 41573.

[ L A S Rl AL L R L L N A B S A L B S L I S I L R L L N AR L R I L I A S N ST A T T I A P XX Y X

CUMULATIVE CPU TIME = 72,373 CPU TIME USED IN PREVIOUS TASK = 1.7420
RGSAVE
1Tz HT H AM TAC+++ FUEL RUN+++ XNZ2Z E1C €11 OPTION
111 «7337€406 «9912E+0S 54990 «1307€-01 2664, 45,60 1.000 -C. 0. 1
UNPACK 121 5116¢ 5 1 1 0 Ge 21
5.0000 .40000 6.0600 0. =-99120. 51100 0. 21 0. 1111111111
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RAMJET PERFORMANCE (PER ENGINE) AT SCALING ALTITUDE AND MACH NUMBER

RAMJET GROSS THRUST = = = = = = = = =~ = = 41514,9
NET THRUST IN FREESTREAM DIRECTION = = =  41359.7
AIRFLOW RATE = = = = = = = = ~ = = = -~ = 420.448
FUELFLOW RATE = = = = = = = - = - - - e - g2.2778
SPECIFIC IMPULSE = = = = = = = = = = = = 3381.52
SCALED FUEL/AIR RATIO (PHI) = = = = =~ = = 1.600
SCALING ALTITUDE = = = ~ =~ = = = - - = - 9912¢.)
SCALING MACH NUMBER = = = = = = = = =~ = = 6.002
MAXIMUM AIRFLOW RATE = = = = = = = = = = 421,823
ANGLE OF ATTACK =~ = = = = = = = = = = = ~  5.40694
WING HALF ANGLE= = = = = = = = = = = =~ = = =,705009
INLET WEOGE ANGLE= = = = = - ~ -~ == === 6,00000
SCALING THRUST IN FREESTREAM DIRECTION ~ - 41359,7
LIFT COMPONENT OF ENGINE FORCES = = = = =  3471.25
INLET SPILLAGE DRAG = = = = = = = = = = = 0.

ENGINE INLET AREA = = = = = = = = = = - - 40,767
RAMJET THROTTLE SETTING = = = = = = = = = .997

(L8l

sl
(LB/SEC)
(LB/SEC)
(SEC)

(NO UNITS)
(FEET)

(NO UNITS)
(LB/SFEC)
(DEGREES)
(DEGREES)
(CEGREES).
(L)

(sl

(L8}

{(SQ@. FT)
(NO UNITS)
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NSEG II =--

AIRCRAFT PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER
ITERATE TO FIND INITIAL

FOR GIVEN FINAL

SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY LI

HEIGHT,.

NE

3 emmm-

01/14/77

NSEG III

18.23.44.

WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
IN-FLIGHT ENGINE SCALING REQUESTED.

THE BASIS FOR SELFCTION OF FACH MACH ALTITUOE POINT WAS MAXIMUM LIFY/DRAG

TIME

6.00¢C
<378
715
1,665
1.434
1.822
2,276
2.788
3.367
3.823
bolts9
5.128
5.836
6,535
7.29¢C
8.308
9,539
16.93C
12,333
i4.861
20.398

2boutl2

56. *®¥EEX XCLECT £ND

+4E HEE P EE Hak

CUMULATIVE CPU

RGSAVE
ja w4

RANGE WEIGHT
Go 530000,
18.233 529993,
33,866 529988,
49,6432 529984,
65. 666 529978,
81.939 529973,
100, 4k 529965,
120.32 529955,
142,37 529942,
159431 529927,
187.58 529912,
202.11 529899,
223,47 529881 .
242.98 529859,
261 .5k 5298432,
283.15 529829,
306.32 529812,
329.37 52979 .
49,27 529768,
272.83 52974( .
409,95 529557,
439,26 526840
CPTICN 1
WY = .52684E
TIME = 2.3292

WT H

151 «S268E+06 «2600€4+05

UNPACK
0.

144

LXI R S L N AL BRI EEEET )

TIME = 79,899 _

FUEL
da
6.815
11.54
16.43
21.52
27.23
34.94
45,02
57.71
73.01
87494
101.0
118.8
14141
156.9
17047
187.8
209.8
231.5
2604
3434

3160,

LXY 22
+0e H

RANGE

tHEE FEE HEE 44

ALTITUDE
99120.
114833,
113784,
112640.
111387,
104958,
98528.
92099.
856693,
7924C.
94456,
86115.
77774,
84381,
86547,
84622,
71244,
64123,
53723.
45237,
24470,

20000.

= 200C:

= 6567,

CLIMB PATH HISTORY

M

9

-3.66
~.24
2.14

.13

-3.13

-4.17

-3.91

~4.15

~4.32

-3.35

=l.44

ACH NOD. V IXNOTS) GAM7D
5.091 2986.
L.784 283s.
4,636 2746,
LolhBY 2654,
4.327 2559.
4e218 2484,
44105 24607,
3.986 2327.
3.861 2244,
3.730 21 8.
3.330 1947,
3.198 1859,
3.656 1767.
2.695 1565,
2.356 1370.
2.03¢ 1142,
1.8A5 1085,
1.574 9902.
1.265 725.

769 bul.

«621 375.

<800 491,
AM = «80202
FUEL = « 20370E+06

CPU TIME USED IN PREVIOUS TASK

AM TAC+4+

b7y

5.0000

3160,

3
1.£609

FUEL

= 649560

RUN+++ XNZ7Z

439.3

10

10.
510190 2.0800

1.000

17

FEE FEE L B EE RS R A HEE HEE F Y A

NET THRUST
~-11313.56
-11700.42
-12464.80
-12120.89
-11547.68
-11049.76
-10267.17
-9869.008
-9863,.282
-10189,71
-8373.606
~9225.882
-9596, 920
-7455,810
-7129.587
-8234.852
-10574.33
-13423.29
-27279. kb

713.1346

1570.79%

61792.82

PAGE 63

SFC
~e11332
~«71311€~-01
“e67167€-01
-+68566E-01
~71014E~01
~.85724E-01
-e10720
~.13271
~«16168
~+19399
~.12010
~.14187
~.18086
~e21546
~.13589
~+83008E-01
~e93674E-01
-.66493E-01
~+32569E-01

-80102
.83114

« 76934

44 FHE A EE FEE R 44

€16 E11 OPTION
-C. g. 1
17 C.

1111141111



NSEG II -=-- AIRCRAFT PERFORMANCE PROGRAM

TIME
0.000
<077
«158
244
»335
<432
«534
«643
« 761
.888
1.028
1.180
1.348
1.537
1.762
2.016
2.304
2.636
J.027
3.5060

4,097

58, ¥¥¥®¥r YCLECT END

+EE FEE FEE £EE FEE FEE FEE HEE AT R HEE R e

LRC TEST PROBLEM NUMBER-3

01724777

NSEG TIIX

18.23446.

ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE

FOR GIVEN FINAL HEIGHT,

IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE WEIGHT FUEL
Ceo 522881. 0.
+59493 522684, 197.2
1.2222 522485, 395.8
1.8850 522285, 596.3
2.5865 522082, 798.8
3.3299 521877. 1064,
4.2192 521670, 1211.
4.9590 521459, 1422,
5.8610 521244, 1637.
68391 521026, 1855,
7.9638 520803, 2078.
9.0676 520573, 2368,
104342 529336. 2545,
11.777 520085, 2796.
13,486 £19803. 3078,
15,410 519505, 3376.
17.601 519186, 3695.
264133 518638, 4042,
23.116 518453, 4uz?.
26,727 518015. 4866,
31.278 517495, 5386,
OPTION 1 ¥xrevs
WT = J51749E+36 H
T1MF = 248199 R

CUMULATIVE CPU TIME = 8G.889
RGSAVE

i1Z LA H

171 «5175E406 «4SASE+4CS «8C0C
UNPACK 181 51010 5
0. o. 8.

ALTITUDE
20000.
21250.
22500,
23750.
25000.
26250,
27500.
28750.
3000¢C.
31250.
32500.
33750,
35000,
36250,
37500,
38750,
40006C.
41250,
£2500.
43750.

45900,

= 45200

ANGE = 7007,

MACH

2

NO. v
800
800
400
«800
«800
«80¢
«800
«800
«800
- 800
«800
-800
+800
800
<800
«800
800
800
880
«800

«A00

AM =

FUEL =

CPU TIME USED IN PREVIOUS TASK =

AM
«68

1.CGC0

TAC+++

28E-01 53R6.

1 0
20C.00

FUEL

10

RUN+4++
31.28

19.
51019 O,

(KNOTS)
%491,
489,
486,
484,

- 481,
479.
476,
474,
471,
469,
466.
463.
461.
459,
459.
459,
459.
459,
459,
459,

459,

<800

3959

141520

1.000

6o

o3

XNZZ

FEE HEE T EE HEE R HEE RS AR REE AR Rt

E10
=-C.

NET THRUST
221255.2
212221.9
203170.6
194422.8
185878.6
177695.8
169691.5
161963.9
153208.4
144821.1
136923 .4
129224.7
12237641
115755.5
109013.4
102663.2
96681.38
91046.51
85738.25
80737.51

76026.28

E11 OPTION
Q. 1

PAGE 64

SFC

703891
«70724
«78561
«70397
«70240
«70077
«69924
«69737
»69206
«6866°
«68124
-67583
«67175
-66800
+ 66809
.66820
.66831
66845
+66860
+66878

.66898

XX L KR L N T L X

111111111}
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NSEG JI --= AIRCRAFT PERFORMANCE PROGRAM

SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY

LRC TEST PROBLEM NUMBER 3

0tr7i6/77

====— NSEG III

18.23.57.

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
IN-FLIGHT ENGINE SCALING REQUESTED.

FOR GIVEN FINAL WEIGHT.

LINE

THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINY WAS MAXIMUM LIFT/DRAG

TINE RANGE WE TGHT FUEL

g.000  o. 502577. 0.
.265  1.8323 502575.  2.402
497 3.6530 502572.  4.893
.755  5.4970 502569,  7.547
1.045  7.3848 502566.  10.60
1.258  9.2935 502563.  13.93
1.516 11.254 502559,  17.48
1.773  13.271 502556,  21.28
2.045  15.332 502552,  25.35
2,320  17.388 502547.  29.60
2.599  19.447 502543,  34.05
2.883-  21.510 502538, 38472
3.171  23.577 502533,  43.62
3.466  25.647 502528.  48.76
3.762  27.721 502523,  S4.1?
4,065  29.799 502517.  59.86
4.376  31.881 502511.  65.85
4.689  33.968 502505,  72.15
5.000  36.058 502498.  78.80
5.337  38.153 502491.  85.80
5.671 40,253 502484.  93.19
9.716  69.559 499704,  2873.

60. ***=xy XCLECT ENO  OPTION 1 =sensx

W = .49970E+06 H

TIME =

(22 R B L B R B L LI A LS AR S L RS I NI BRI A LT Y Y

3.3243

CUMULATIVE CPU TIME = 85.899

RGSAVE
171z WT H
191 «4997E+06 «2000E+05

UNPACK 201 51010
0. O Ce

146

- 8000

RANGE

ALTITUDE
45000,
44631,
43638,
42666,
39546,
38604,
37662.
36719,
35777,
34835,
33893,
32950,
32008,
31066,
30124,
29182,
28239,
27297,
26355,
25413,
24470,
20000.

20000.

= 7238.4

CLIMB
MACH

PATH HISTORY

NO. V (KNOTS)
800 459.
e 764 438,
«756 433.
o TL7 428.
«831 476.
-821 L70.
«811 465,
«800 459,
«789 453.
«775 447,
«761 441,
o748 435,
« 7304 428,
720 422.
«706 416.
«692 409.
«678 402.
«664 396.
«550 389
«636 382.
«621 375.
800 491,
AN = «80000
FUEL = 14918,

GAM70 ]
-1.9¢0
-3.51
-5.09

-10.09
-9.88
-4,58
-4,46
-4.35
-4,38
-4.31
-4430
-4.29
-4,28
-4.,28
4,27
-4.26
-4425
-4,264
-4.23
-4.23
~2.83

1.4k

NET THRUST

739.5932
729.2391
75940359
790. 4141
988.8437
1030.713
10654495
11G61.411
1138.687
1172.742
1206.904
1242.250
1278.543
1315.597
1355.676
1396.588
1438.112
1480.934
1525.249
1576.178
1616.,374

60326. 95

CPU TIME USED IN PREVIQUS TASK = 4.7128
AM TACH++ FUEL RUN+¢+ - XN2Z E10 E11 OPTION
«1619 2873, 69.56 1.000 ~t. 0. 1
1 0 10 10. 17
5.0000 1.0000 51010 2.0000 17 0.

PAGE 65

SFC
«80121
» 79830
«79763
« 79668
81158
«80843
«80433
80013
«80064
«80314
«80573
80824
81070
«81337
« 81647
+ 81954
«82258
« 82555
« 82843
«83129
«83408
«78065

[T R T I A LI I AR I AT AR T B L S L L L B R BRI I A S X S S B T LR L L L 2

11111121141




NSEG IXI --- AIRCRAFT PERFORMANCE PROGRAM

SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY

LRC TEST PROBLEM NUMBER 3 —=w=-
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL MEIGHT,

LINE

aL/24/77

NSEG III

THE BASIS FOR SELECTION OF EACH MACH ALTITUOE POINT WAS MAXIMUM LIFT/DRAG

TIME RANGE WEIGHT FUEL

0.000 0. 495784, O«
«309 201913 495775, 8.4L433
«755 4.8606 495765, 19.07
' 1.213 7.5376 495753, 30. 44
1.687 10.222 495741, 42.56
24176 12.913 495728, 55.49
2.682 15.611 495714, 69.32
3.207 18,312 495700 . 84.12
3.752 21.013 495684, 99.98
4,292 23.714 495667 . 116.6
4.828 264435 4956580, 136.1
5.390 29.168 495631 . 152.9
5.971 31.910 495611, 173.1
6.566 34.660 495589, 194.5
7.175 37.418 495566. 217.4
7.800 40.18¢4 495542, 241.7
8.441 42.959 495516. 267.6
9.093 45.743 4954 88. 295.2
9.774 48.537 495459, 32446
10.480 51.329 495427, 356.5
10.714 51.7186 495417, 366.6

62. ®e*¥®x YCLECT END CPTION 1 vesvex

WT = «49S4L2E+06 H
TIME = 3.5696 R

FEE FEE HEE RS

CUMULATIVE CPU TIME

RGSAVE
bay4

WY

211% «4954E+D6 50.

UNPACK
1.0000

221

2.0000

= 90.795

H
00 «2000

51210
735C.0

X1 BE XTI EET I B L AR L B L L R XL

ALTITﬁDE
20000.
23280.
22089,
20898.
19708,
18517,
17326,
16136.
14945,
12935.
11815.
10598.

9275.
7914.
6573.
5209.
3847,
2485,
1105.

50.

50.

= 50.0C0

ANGE = 7308.0

18.,24.06.

CLINB PATH MISTORY
MAGH NO«  V (KNOTS)  GAHM70
.800 491, 13.83
" .603 365. 4.82
.585 356. -4.19
.566 346. -4.18
567 336. ~4.17
.528 326. ~4.16
.508 315. Y
88 I0Le -4415
467 293, -5.56
494 312, -5.43
71 238, -4.03
452 288. -4, 36
439 281, -4.60
«429 275. 61
os17 269, -4.60
406 264 ~4.63
.396 z2ss. ~6.61
«385 252. -4.62
.375 267, —4.10
<362 226. -1.78
.200 132. .00
AM = .20000
FUEL =  3920.7

CPU TIME USED IN PREVIOUS TASK = 448580
AM TAC+++ FUEL RUN+#+¢+
«1824 366.6 52.10 1.000
2 10 10.
4.G000 20.000 51210 ©.

XNZZ E18
-0.

22
22

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
2149.716
1718.297
1739.287
1795,.547
1853.176
1913.537
1975.411
2039.267
2104.766
2272.673
2336.300
24611.810
2501.902
2599.763
2698.276
28024371
2907.809
3013.322
3125.864
3198.671

1616. 374

E11 OPTION
Q. 1

2.0000

PAGE 66

SFC

< 84889
+84049
« 84069
« 841642
. 84207
. 84250
86283
.84302
«86309
84764
84709
484723
+84788
84865
. 84920
«86991
. 85099
.85264
«85436
.85234

«83408

FHE FEE R HEE O RRE R E HEE O REE REE HEE HRE H R HAE HEE BT EREE A e

11111111212
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DoeNOVISTWN

10

12
13
14
15
16
17
18
19
20
21
22
23
24

148

NSEG II =-—-- AIRCRAFT PERFORMANCE PROGRAM

.800C0
.95000
1.5060
2.6000
5.9500
5.9906
5.0000

21500,
29007,
%05090.
52971,
87990.
99129,
« 53000
Je

g.
20000.

0.
45200,

LRC TEST PROBLEM NUMBER 3
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM
FOR GIVEN FINAL WEIGHT.

+81500E+06 6.0108
6.0000

c. 5.0000
+82943E 456 L.

0. 4.0060

C.. 4,0000

Go 4.0000

g, 4.0000

0. “.00C0

Ce 4.00C3

0. 5,600

. 4.00€0
6.0000 c.

0. 5.0000
.53000E+06 G,
3.9000 1.0000

0. 5.0000
3.006) 4.00C0

0. 1.9060
3.0000 1.0000

0. 5.00360
3.0000 1.0000
735340 4.000C

Be 0.

«32600E+06

NSEG II
IN-FLIGHT ENGINE

HISSION SEGMENT TASLE

1200.0
99120.
2.0000

0.

0.

Q.

+»50000€-01

01714777
I
SCALING

51000 o

51000
51000
51100
51100
51100
51100
51100
51100
51100
51100
51100
51100
51010
51210
51010
51110
51010
51210
51010
51210
51210
512180

TOTAL RANGE
REQUESTED.

100.00

18.24.07.

"

[ NN
P NRNBENEONE R ERREER

n
[a\]

17

OX OO0 OXODOOODOOOOODOO

PAGE 67

1111111411
1113111114
11111111811
121121122143
11114141421
1141111112
11111112111
1111111411
1121411111
1111111111
211111121421
1111111114
1111111111
1111111111
1111111131
1111111111
1111143111
1111141112
1111111113
1111111111
1111111111
1111111111
1111111112



NSEG II === AIRCRAFT PERFORMANCE PROGRAM 01716777 18.24.07. PAGE 68
LRC TEST PROBLEM NUMBER 3 ~-~==- NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

DUMPRG

SE6 NT H AM TINE FUEL RANGE XNZZ E10 E11 OPTION
1 «8150E+06 0. »2000 g. 0. 0. 1.000 0. 0. X
2 «5150€+06 0. = 2000 " De ) O. 0. 1.000 =0 Q. 21
3 «8134E+06 50006 «2064 +8333E-01 1618. 0. 1.000 =0 0. 17
& «8300E+06 50.00 «2064 - O 0. 0. ’ 1.000 -0 0. 13
H] «8250E+06 3000. «5000 «2225E-01 4938. 4.720 1.000 =-0. 0. 1
6 +8236E+06 5000. =6000 «6500E-02. 1464, 2.305 1.000 =0 0. 1
7 «B8170E+06 «2150E+05 «8000 «358Q0E-01 6537, 15.63 1.000 - ~-0. 0. 1
8 +8125€406 «2900E+05 «9500 «2536E-01 4536, 13.37 1.000 - -0« 0. 1
9 «7924LE+Q6 «4050E+05 1.500 «1084 «2016€E+0 ¢ Thaob8 1.000 =0. 0. 1

10 « 7779E+06 «5297E+05 2.600 «4L28E-01 «1441E+0S 49,85 1.0400 -0. Qe 1
11 «7364E+06 «8799E+0S 5.950 «1379 «4157E+05 361.6 1.000 -0. 0. 1
12 «7337E406 «9912E+05 5.99¢C «1307€-01 2664, 45.60 1.000 =-0. 0. 1
13 «7337E4+06 +9912E+05 5.990 C. 2664, 0. 1.000 ° =0 0. 21
14 +7337E+06 «9912E+05 5.990 0. 2664, 0. 1.000 -0. 0. 22
15 «5300E+06 «9912E405 5.091 1.852 «2037E+06 60490, 1.000 =0. 0. 6
16 +5268E+06 «2000E¢0S «8000 <4074 3160. 439.3 1.000 =-0. 0. 1
17 «5229€+06 «2000E+05 «8000 «8333E£-01 3959. 0. 1.000 -0. 0. 17
18 «5175E+06 «4500E+05 «8000 «6828E-01 5386. 31.28 1.000 =-0. G. 1
19 +5026E+06 «4500€E+05 «8000 <4362 «1492E+05 200.0 1.000 -0. O. 7
20 «4997E+06 «200CE+0Q5 «8000 «1619 2873. 69.56 1. 000 -0 G. i
21 «4958E+06 «2000E+05 «8000 «8333E~01 3921. 0. 1.000 =0. 0. 17
22 «4954E+06 50.00 «2000 «1824 36646 52.10 1. 000 ~0. G. 1
23 -0. -0. ~0. -0. ~-0. -0. -0 24 -0 -0
24 -0.- -0. -0 -0. -0. -0 -0 -0 =0 -0
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TIM

65.

+HE FHE 4+t

NSFG IT —=-- AIRCRAFT PERFORHANCE PROGRAM

LRC TEST PROBLEM NUMBER 3,

01714277

NSEG IIT

18.24.09,

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

E RANGE WEIGHT FUEL
0.000 0. 829487, 0.
«151 «35536 828928, 559.2
«268 «64818 828496. 990.5
«366 »90825 828136, 1351.
«452 1.1491 827822, 1665,
«529 1.3781 827538, 1949,
«599 1.5997 827278, 2209.
«665 1.8167 827035, 2452,
o727 240314 826806. 2681,
. 787 2.2452 826587« 29080,
+843 244590 8263738, 3109.
«898 2.6737 826176, 3311.
+951 2.3898 825980, 3607.
1.002 3.1078 825790, 3697,
1.052 3.3281 8256GL. 3883.
1.101 3.6511 825422, 4065.
1.149 3.7769 825243, 4244,
1.196 4.0059 825068 . 4419,
1.242 4e2382 824895, 4592.
1.288 Lel741 824724, 4762,
1.333 4e7136 824556 4931.
exe¥¥y XCLECT ENOD QPTICN 1 ¥¥¥rus
WT = «82L56E+06 H
TIME = «83333E-01 R

CUMULATIVE CPU TIME

RGSAVE

1Tz WT

41 «B8246E+DH 300

UNPACK 51
«60000 500C.0

150

= 92.097

H
0. 5080
511090

6.

ALTITUDE

ANGE =

(XS R XL SIS RS L L L T

50.
197.
345,
492,
640
788.
335,

1082,
1230,
1377,
1525,
1672,
1820,
1967,
2115.
2262.
2410.
2557,
2765,
2as52.

3000.

3000.

G

MACH

0

NO, v
«206
«221
«236
«250
265
«280
294
«309
324
«339
«353
«368
«383
«397
. 412
427
ol
456
<471
«485

+500

aM

FUEL =

(KNOTS)
136.
146,
1¢6.
165.
175,
184.
194,
204.
213.
223.
232,
242,
251.
261.
270,
280.
289,
299,
308.
3ts.

327.

«500

0.

00

4432
5.03
S.54
S.9C
6.15
6.31
6o lsl
646
6.47

6.32
6.25
6.17
6.09
6.00
5.92
$.83

S.78

IN=FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
3031100
304305.7
306717.9
308278.0
309282.2
309921.6
31032443
310547.1
31662846
310690.4
31£735.0
31078440
310853.1
310953.4
311095.5
311282.9
311519.7
311813.5
312175.9
31258641

313054.2

PAGE 69

SFC
«73103
« 72744
«72117
« 71713
« 72457
«71302
«71217
«71187
«71208
»7123¢
. 71297
«71368
71449
«71538
«7163%
«71728
«71827
« 71927
«72018
o72117

«72215

HHE FEE HEE BEE BEE FEE FEE R R FEE FHE HEE HEE HEE P HEE HEE A4

CPU TIME USED IN PREVIOUS TASK =

aM
.22

4.0000

TAC+++
21E-01

4931,

FUEL

RUN#¢++
4e710s

51100 0.

1.1180

1.000

XNZZ

E1C
~0.

E11 OPTION
Q. 1

1111111111



NSEG II ~---

TINE
0.0.00
<020
+040
060
.080
-100
120
.139
«159
«179
.198
217
.237
.256
275
295
.31
.333
.352
.371

+390

66, *¥¥s¥¥ YCLECT END

tEE FEE FEE 2t

RANGE

LRC TEST PROBLEM NUMBER 3

AIRCRAFT PERFORMANCE PROGRAM

01714777

—-———==~ NSEG III

18.24.11.

ITERATE TO FIND INITIAL HEIGHT TO PROVIDE 7350 NM TOTAL RANGE
IN-FLIGHT ENGINE SCALING REQUESTED.

FOR GIVEN FINAL WEIGHT,.

LINEAR MACH ALTITUOE CLIMB PATH HISTORY

WE IGHT FUEL .
o. 824556, 0.
.10919 824480, 75,94
.21898 8264G4. 151.5
«32938 824329, 226.8
L4038 824254, "301.7
.55199 824180, 376.2
.66422 824105, 45045
77707 826031, 52445
+89054 823953, 598.1
1.0046 823884, 671.5
1.1194 823811, 76407
1.2348 823738. 817.5
1.3508 823666. 890.1
1.4675 823593, 962.5
1.5848 823521, 1035,
1.7028 823449, 1107.
1.8215 823378, 1178,
1.9408 823206. 1250.
2.0608 823235, 1321.
2.1814 823164, 1392,
2.3027 823093, 1463,
OPTION 1 *vxxsx
WT = .B2309E+06 H
TIME =  .10555 R

CUHULATIVE CPU TINME

RGSAVE
Tz -

HT

51  LB231E406 500

UNPACK
«80040

61
21500,

= 93.239
H
0. +6000
51100 ]
0.

ALTITUDE

ANGE =

3000.
3100,
3200,
3300.
3400.
3500.
3600.
3700.
3800.
3900,
4000.
4100.
4200.
%300.
4400.
4500,
4600,
4700.
4800,
4900.

5000.

5300.

MACH

0

4.7136

NO. v
»500
«505
#5180
«515
«520

~«525

«530
«535
540
«545
<5580
«555
«560
«565
<570
«575
«580
«585
«590
«595

«600

AM =

FUEL =

CPU TIME USED IN PREVIOUS TASK =

AM
«64

4.0000

TACH++
95E-Q2

1463,

FUEL

RUN+++
2.303

0.
51100 G,

(KNOTS)  GAM70
327, 8.57
330, 8.54
333, 8.50
337. 8.45
340. 8,41
343. 8.35
346. 8.31
349, 8,27
352, 8.22
355. 8.18
359, 8,13
362, 8.09
365. 8.05
3€8. 8,00
371, 7.96
374, 7.91
377. 7.87
380, 7.83
384, 7.79
387. 7,74
399, 7.72
.60000
4931.0

1.1420

1.000

XN2Z

I AR T T R Y B L i S S O N B T L R T T N T Y T S A T A ¥ P

E10
-0.

NET THRUST
313076.3
312818.2
3125€6.2
312323.3
312089.5
311864.8
311€49.2
311442.6
311245.0
311037.4
310829.1
310641.2
310462,.3
310292.5
310131.7
309979.8
309836.%
309702.9
309577.7
309461,.3

309353.7

E11 OPTION
0. 1

PAGE 70

SFC
72210
«72233
«72257
«72280
72303
«72325
«72347
«72369
«72390
. 72412
« 72434
« 72455
« 72475
£ 72495
«72515
«72534
72553
«72571
«72589
«72606

-72623

the $HF ¥EE H T EEH

1111421112
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NSEG II --- AIRCRAFT PERFORMANGE PROGRAM

01714777

LRC TEST PROBLEM NUMBER 3. =====
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

NSEG III

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WEIGHT FUEL

0.000 0. 823093. 0.
.092 .58745 822751, 341.8
186 1.1914 822412, 68142
.280 1.8122 822075, 1018.
.376 2.4565 821740, 1353,
.673 3.1069 821407, 1687,
o572 3.7817 8210675, 2018,
672 4.4758 820746, 2347,
774 5.1894 826418, 2675,
.877 5.,9234 820092, 3001,
.982 6.6785 819767, 3326.
1.089 7.4559 819444, 3649,
1,197 8.2567 819121, 3972,
1.308 9,0814 818799, 4294,
1.421 9.9311 818478, 4615.
1.536 10.807 818158, 4935,
1.653 11.709 817838. 5265,
1.772 12,640 817519, 5574,
1.894 13.601 817199, 5894,
2.019 14,591 816880, 6213,
2.146 15.614 816561 6532,

67. *¥resr YCLECT END OPTION 1 »*vass

i = .81656E+06 H
TIME =  .11204 R

[ R TS N L R AR T A RS R S A S L S A S L L E L L I L L Y

CUMULATIVE CPU TIME = 94. 409

RGSAVE

172 WT H

i1 «8166E+06 «2150E+05 «8000

UNPACK 71 51100 5
«95008 290CC. 0.

152

CPU TIME USED IN PREVIOQUS TASK

AM
«35

4.0000

ALTITUDE MACH NO.
5000. .600
5825. +610
6650, 620
7475, «630
8300. «640
9125, «650

9950, 660
10775. .670
11600, <680
12425, .690
13250, 700
14375, o710
14900, .720
15725, . 730
16550. <740
17375, «750
18200. .76
19025. .770
19850. .780
20675, .790
21500, .800
= 21500. AM
ANGE = 7.0163 FUEL

TACH+++
T7E-01 6532,
1 1

0.

18.24.14.

V (KNOTS) GAM7D
390. 13.01
395, 12.83
400. 12.50
406. 12.16
411, 11.84
416. 11.52
421. 11.22
426. 10.91
431, 1C.62
436. 10.33
b4l 1C.04
446, 9.76
451. 9.48
456, 9.21
461. 8.94
465. 8.68
470. 8.42
475, 8.17
479, 7.92
484, 7.68
488. 7.56

= «80000
= 1462.8

= 1.1700

FUEL RUN& ¢+
15.61 1,000

Je

51100 0.

FEE GEE R REE ERE OREE HEE FEE HEE HEE At

XNZZ ELG

-C.

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
309352.5
303659.2
298180.4
292650.5
287265.9
281982.4
2767213
271639.2
266592.7
261649.0
256653.3
251671.5
246810.4
242008.3
237284,6
232603.0
227999.4
223465.6
213040.3
21470643

210322.5

+++

El1

OPTION
9. 1

PAGE 71

SFC
.72623
«72530
. 720630
.72335
.72235
.72131
.72028
.71918
«71808
71694
«71605
" .71529
JTLUGT
71364
71278
«71192
S71104
71013
70917
+70817

« 70717

FEE FEE HEE AR HE

1111111111



CUMULATIVE CPU TIME = 95,595
RGSAVE
IT2 WT H
71 JB81206406  .29006E+G5  .9500
. UNPACK 81 511040 5
1.5000 40500, 0.

NSEG II -~- AIRCRAFT PERFORMANCE PROGRAM

TIME
0.000
.061
121
.181
o263
.306
371
436
.503
.572
.642
714
787
862
<940
1.022
14109
1.201
1.300
1.405

1.520

68, ®v¥¥¥» XCLECT END
HY

L A T )

RANGE
0.
49516

«98220

1.4821

1.9953
2.5225
3.0643
3.6218
441955
4.7864
5.3954
640233
6.6712
7.36401
8.0361
8.7742
9.5612
10.404
11.309
12.288

13.352

LRC TEST PROBLEM NUHMBER 3

01714777

NSEG III

18.24.16.

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

WEIGHT FUEL
816561. 0.
816373, 187.9
816179, 382.4
815983, 57845
815784, 776.5
815584, 976.6
815382, 1179,
815178, 1383,
814971, 1590,
814761, 1800.
814549, 2012.
814333, 2228,
814115, 2446,
813892, 2669,
813665, 2896,
813428, 3133,
813179, 3382,
812917, 3644,
812639. 3922.
812344, w217,
812029, 4532,

OPTION 1 *w%sss

= .81203E+06 H
TIME = 14781 R

ALTITUDE

ANGE =

AL BRI NETE L EE L RIS R L L XL LS

215080,
21875.
222504
22625.
23000.
23375.
23758.
24125,
24500.
24875,
25250,
25625,
26000.
26375,
26750.
27125,
27500.
27875,
28250,
28625,

29000.

29000

MACH

22.630

A AL SR 2L BRI BRI BRI I AR I AR I BRI L A L L 2L

NO. v

«800
. «807

«815
=822
«830
«837
845
«852
«860
«867
«875
+882
«890
«897
»905
942
«920
«927
«935
« 942
950

AM =

FUEL =

CPU TIME USED IN PREVIOUS TASK =

AM
.25

4.0000

TAC+++
33E-01

0.

4532,

FUEL

RUN++¢
13.35

Oe

' 51100 O.

(KNOTS)
488,
492,
496.
500.
503.
507.
511.
515,
518,
522,
526.
529.
533.
537.
S40.
S4b.
548,
551.
555.
558,

562,

«950

6532

1.1860

1.000

GAM?7D

o1

XNZ2

7.10
7.16
7.13
6494
676
6.58
6.40
6422
6.05
S5.87
5.70
5.52
5.35
5.17
4.92
4.63
4.33
404
3.75
3.46

3.32

ELC
-0,

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
210318.7
23178648
23022640
228648.5
227100.0
225580.5
224024.0
222467.2
226937.7
2194414
217936.9
216457 .4
215005.4
213561.5
212073.1
210613.6
209181.1
207749,7
206313.9
20490645

203521 .6

E11 OPTION
Q. 1

PAGE 72

SFe
-70719
84772
+84589
+84406
84219
84020
. 83841
83655
83465
.83271
83081
«82887
.82691
.82492
.82296
.82095
.81892
« 81689
+81489
.81285

81079

4 FEE HEE HEE 4

1121112411
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NSEG II ~~- AIRCRAFT PERFORMANGE PROGRAM

TINE RANGE WEIGHT F
g.00n 0. 812029,
+306 29013 811183,
«667 6.4132 810172,
1.073 10.466 809020,
1.511 14.949 807760.
1.985 19.905 806382,
2.422 24.585 805091,
24845 29.216 803824,
3.246 33.700 802608,
3.616 37.919 801473,
3.968 42.023 800376,
4321 46,222 799262,
44672 50.473 798141.
5.038 54,997 796954 .
5.328 58.657 795995.
5.564 61,696 795200.
S.778 6€4.503 794467.
5974 67.138 793779.
64158 69.650 793124,
6,331 72.058 792496.
6.494 74.369 791895,

69, *¥¥E¥E NCLECT END OPTION 1 w®

WY = «79189E+06
TIME = «17314

HEE FFE FEE b4

CUMULATIVE CPU

RGSAVE
I1Z

UNPACK
2.6000

154

TIME

L HT
81 «7919E+06

o4l

91
52971.

= 97.269

H AM
50E+0S 1.500
51100 S

0. 4

LRC TEST PROBLEM NUMBER 3

0L/44777

NSEG III

18.24.20.

ITERATE TO FIND INITIAL WEIGHY TO PROVIDE 7350 NN TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

LINEAR
UEL
0.
846.4
1857,
3069.
4269
5647.
6938,
8205,
9421.
«1056E+05
«1165E+05
«1277€E+05
«1389E+05
.«1508E+4805
«1603E405
«1683E+05
«1756E+05
«1825E+05
«1891E+05
«1953€+05

«2013E+05

rees
H

RANGE

MACH

ALTITUDE

FHE FEE T EE HEE PR R L HEE R

29008.
29575,
30150,
30725,
31300.
31875.
32450.
33025.
33600.
34175.
34750.
35325.
35900.
36475,
37850,
37625.
38200
38775,
39350,
39925,

40500.

40500,

35.982

IS BRI AN L BRI BRI NI BRI S Rl B LS L L XS L L

MACH NO.

«950

«977
1.005
1.032
1.060
1.087
1.115
1.142
1.170
1.197
1.225
1.252
1.280
1.307
1.335
1.362
1.390
1.417
1.445
1.472

1.500

AM

FUEL

CPU TIME USED IN PREVIOUS TASK =

TAGH++
.1082
1
0000 0.

FUEL
«2013E+05

RUN+++

7437

0.
51100 0.

ALTITUDE CLIMB PATH HISTORY

1.6740

XNZZ
1.000

vV (KNOTS) GAN7D
562. 1.87
S77. 1.70
592, 1.44
606. 1.27
621. 1.15
635. 1.13
650. 1.16
664, 1.19
678. t.25
692. 1.30
706. 1.31
720, 1.28
734, 1.24
749. 1.34
765. 1.63
781, 1.86
7¢7. 1.99
813, 2.11
828. 2420
844, 2.30
860, 2434

= 1.5000
= 4532.0

E10
-0

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
203521.2
205877.0
207667.2
206478.5
205549.3
204896.3
208721.2
204918.3
202487.2
200793.7
199741.2
199095.3
198940.1
199360.5
220117.1
227062.2
232959.3
238405.3
24346649
248434.6
253539.2

E11

OPTION
0. 1

PAGE 73

SFC
.31075
«8112%
« 81429
82956
« 84407
«85766
« 35489
«88212
« 90457
92427
294155
*»95697
« 970637
«98486
«90987
=89895
« 89272
88855
88601
«88374%

«38154

FHE 24 2R 4P H2y

1111111111

]



NSEG II ~-= AIRCRAFT PERFORMANCE PROGRAM Q1714777 18.24.24.

LRC TEST PROBLEM NUMBER 3 =~=w-= NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIHB PATH HISTORY

TINE RANGE HE LGHT FUEL ALTITUDE  MACH NO.  V (KNOTS)  GAM7D _NET THRUST

g.g0p 0. 791895. 0. 40500. 1.500 860. ;.56' 253560.3

.252  3.6681 790931,  964.2 41124 1.555 891, 1.68  2698C4.8

o472 6.9978 790037, 1858, 1747, 1.610 923. 1.84  286546.9

+667 10,051 789202, 2693, %2371, 1,665 954, 2.00 303150.9

o842  12.874 788414, 3481, 42994, 1.720 986, 2.16  320006.3
1.060  15.500 787668, 4227, 43618, 1.775 1017, 2.32  337398.1
1.142  17.953 786953. 4936, 44261, 1.830 1049, 2.47  354949.3
1.272  20.257 786281. 5613, 44865, 1.885 1080. 2.63  372727.3
1.391  22.428 785633, 6262 45488, 1.940 1112, 2.78  392829.9
1.501  24.486 765009. 6886, 46112, 1.995 11064, 2.87  407306.8
1.606  26.524 784392,  7503. 46735, 2.050 1175, 2.87  418200.1
1,710 28.584 783765, 8129, 47359, 2.105 1207, 2.84  433097.9
1.812 30,663 783130,  8765. 47983, 2.160 1238, 2.81  447607.3
1.913  32.763 782684,  9u41i. 48606. 2.215 1270, 2,77 462164.2
2.013  34.908 781826, +1007€¢05 49230, 2.270 1301, 2.67 469582.7
2.116  37.162 781147, J107SE+0S 49853, 2.325 1333, 2.53  473198.2
2.222  39.546 780441, J1145E405 50477, 2,380 1364, 2,40  W76777.1
2.332 42,068 779708.  .1219E405  51100. 2.435 139. 2.28  4A0786.3
2.444 44,896 778950,  .129GE+05 51720, 2,490 1427, 2.24  4915G9.7
2.552  47.302 778201.  .1369E405 52347, 2.545 1459, 2.33  502217.9
2.652  43.752 777499, L1440E+05 52971 2.600 1490, 2.40 512580.6

70. ®sexer XCLECT END  OPTION 1 ®=sses
WT = .77750E+06 H = s2971. AM = 2.,6000
TIME = .28137 RANGE =  110.35 FUEL = 20134,

PAGE T4

SFC

« 88141
«87730
«87263
« 836984
«86712
«86390
+86103
« 85834
«85583
« 85293
«85024
84879
«BLT743
« 84534
842642
«864092
«83902
83655
+83526
«83336
83150

22 BRI R Ll ER L2 R AT XL R A L A L AT 2 AR I A T A A X L A L L I R L A2 L A TS R I L B X AR L T A A L AR I I AR S AR AL RIS AR A L L 2L

CUMULATIVE CPU TIME = 99,345 CPU TIME USED IN PREVIQUS TASK = 2.0760
RGSAVE
ITZ WY H AM TAG#+++ FUEL RUN+ ¢+ XNZZ EAC E11 OPTION
91 «7775€E+06 «5297E+05 2.600 «4420E-01 «144QE* D5 49.75 1.000 -0. 0. 1
UNPACK 101 51100 5 1 | § 0 0. 1
5.9500 87990 . ') 5.0000 0. 51100 0. 1 0.

11111121218
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NSEG II --- AIRCRAFT PERFORMANGCE PROGRAM

TIME

0.000
171
.353
«534
724
.952
1.197
1.460
1.751
2.069
2.414
2.788
3.190
3.625
4.098
44620
5.200
S.844
7777 64559
7.357
8.254

Ti. ¥%¥%*%% XCLECT END

+EE H4E HEE H 4t

CUMULATIVE CPU

RGSAVE
172

LRC TEST PROBLEM NUMBER 3 w=w=-
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

01714777

NSEG III

18.24.27.

CONSTANT DYNAMIC PRESSURE CLIMB PATH HISTORY

RANGE WEIGHT FUEL
0. 777499, 0.
4.3073 776287. 1211.
9.0966 774998, 2500.
14.059 773757. 3742,
19,493 772501. 4998.
264275 771050, 6448,
33.884 769545, 7954,
42.428 767978, 9520.
52.278 766306, «1119E405
63.531 764539, «1296E+05
76.287 762682 «16482E+05
90.634 760736, «1676E+05
106.87 758695, +«1880E+05
125.12 756540 «2096E+0S
145,86 754247 «2325E+05
169.76 751784, «2572E+05
197 .43 749123 «2838E+05
229.52 746241, «3126E+05
266.69 743120. «3438E+05
399.94 739722, «3778E+0S
360.71 735990, «4151E+05
OPFION 1 *reves
WY = «73599E+06 H
TIME = 32558 RANGE

WY H

101 «7360E+06 «8799E+405

UNPACK
5.9900

156

111 51100
99128, 0.

TINE = 100.80

5.950

+HE FEE FHE FEE O FEE FHE LR EE R4

ALTITUDE
52971.
.56722-
566473,
58224,
5997S.
61726,
636477,
65228.
66979
68730,
70480.
72231.
73982.
75733,
77484,
79235.
80986.
82737,
84488,
86239.

87990.

= 87990
= 160.1

MACH NO. V (KNOTS)  GAM7D
2.600 1490, 3.83
2.695 1545, 3.63
2.811 1611, 3.38
2.932 1681, 3.18
3.058 1753, 2.73
3.190 1828, 2.30
3.327 1907, 2.05
3.670 1989, 1,80
3.619 2076. 1.57
3.7786 21¢8. 1.38
3.935 2263, 1,22
4,103 2363. 1.08
4,278 2467, »96
(N 2574, -85
44649 2687, 74
4,845 2804, o654
5.049 2925. +56
50262 3052, 48
Se82 3104, o4l
5,712 3321, .35
5.950 3464, .32

. AM = 5.,9500
0 FUEL = 14396,

CPU TIME USED IN PREVIOUS TASK

AM TAC+
»1376
1
4.0000

*+

= 1.4600

FUEL RUN¢+ ¢+
«4151E+05 360.7

1.000

Q.

51100 0.

FEE FEE FEE HEE FRE R R HEE R R HAE

XNZZ €18
-0.

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
512498.5
51277743
505169.3
485296.5
423360.5
409890.8
39658841
383270.8
369283.3
355468.6
342989.1
331997.9
321616.8
311091.0
298403.5
285534.9
272820.9
261119.4
25028445
239185.8
228596.8

PAGE 75

SFC
83149
82940
.82788
.83157
.91398
91691
.91547
91540
.91793
92185
92479
92865
.93557
.94679
.96108
L9770
99679
1.0150
1.0339
1.0552
1.0783

THE FEE P 2EE FEE P

E11 OPTION
0. 1

1111115118
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NSEG II =-~~ AIRCRAFT PERFORMANCE PROGRAM 81714777

LRC TEST PROBLEM NUMBER 3 ----- NSEG III

18.24.30.

ITERATE TO FIND INITIAL HEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT, IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTO#Y

TIME RANGE WE IGHT FUEL ALTITUDE MACH NO. V (KNOTS)  GAM7D
0.000 0. 735990, 0. " 87990, 5.950 3464, 3.31
.027 1.5843 735878. 111.6 88546. 5.952 3466, 3.26
.056 3.2168 735766. 224.5 89103, 5.954 3469. 3.16
.085  4.9000 735651, 338.7 89659, 5.956 3471, 3.06
V115 6.6364 735536, 4544 91216. " 5.958 3474, 2.97
“146 8.4292 735418, 571.6 90772, 5.960 3476. 2.88
.178 10.281 735299, 690.6 91329, 5.962 3u79. 2.78
W211 12.197 735179, 811.3 91885, 5.964 3481, 2.69
‘245 16.179 735056, 93441 92442, 5.966 3484, 2.60
.281  16.232 734931, 1659. " 92998, 5.968 3486. 2.51
2317 18.361 734804, 1186. 93555, 5.970 3489, 2.42
355 20574 734674, 1316. 94111, 5.972 3491, 2.33
.395  22.869 734541, 1449, 94668, 5.974 3494, 2,24
436 25.260 734405, 1585, 95224, 5,976 3496, 2.15
479 27.75%4 734266. 1725, 95781, 5.978 3499, 2.08
.523 30.357 738122, 1868. 96337, 5.980 3501. 1.97
.5780 33.080 733975, 2015. 96894, 5.982 3503. 1.88
.619 35.935 733823, 2167, a7450. 5.984 3506. 1.79
670 38.935 733666, 2324, 98007. 5.986 3508. 1.70
T.724 42.09% 733503, 2487, 98563, 5.988 3511, 1.62
781 45.6432 733333. 2657. 99120, 5.990 3513. 1.57
72. *svsr XGLEGT END OPTION 1 weeves
WT = .73333E406 H = 99121, AM =  5.9900
TIME =  .46315 RANGE = 520.82 FUEL =  41509.

FEE FFE HEE FRE FHE HEE FRE O FEE HEE FEE FEE HEE R R HET ARE R R RE R REE AR R BEE HRE R B

CPU TIME USED IN PREVIOUS TASK = 1.7420

CUMULATIVE CPU TIME = 102.55
RGSAVE
ITZ HT H AN TAC+++ FUEL RUN#++
11 »7333E+06 «9912€4+05 5.990 «1302E~01 2657. 45.43 1. 000
UNPACK 121 51100 . S 1 1 0 0.
5.0000 «40000 6.0000 g. =-39120. 51100 0.

XNZZ

21

NET THRUST
228453.8
22348840
219559.5
2157391
212023.8
20841140
204897.9
201481.9
19816045
194931.2
191791.4
188738.9
185771.2
182886.1
186681.2
17735445
174703.6
17212646
169621.2
16718543
1648170

PAGE 76

SFG
1.8783
1.0778
1.0774
1.0769
1.0765
1.0761
1.0757
1.0753
1.0749
1.0745
1.0741
1.0737
1.0733
1.0730
1.0726
1.0723
1.0719
1.0716
1.0713
1.0709
1.0706

FHE FEE HEE FEE A EE HEE

E10 E11 OPTION
-0. 0. 1
21 0.

1111114114

157



RAMJET PERFORMANCE (PER ENGINE) AT SCALING ALTITUDE AND MACH NUMBER

RAMJET GROSS THRUST = = = = = = = = = = = 4149246 we)

NET THRUST IN FREESTREAM DIRECTION = - - 41336.1 er
AIRFLON RATE = = .= = = = = « =« = = =’ = 420.221 (LB/SEC)
FUELFLOW RATE = = = = = = = = = = = = = = 12.2705 (LB/SEC)
SPECIFIC IMPULSE = = = = = = = = = = - = 3381,50 {SECY
SCALED FUEL/AIR RATIO (PHI) = = = = = = = -1.000 (NO. UNITS)
SCALING ALTITUDE ' = = = = = = = = = = ='= 99120.0 (FEET)
SCALING MACH NUNBER = ~ = = = = = =~ = = - " 6.000 (NO UNITS)
‘MAXIMUM AIRFLOW RATE = = = = = = = = = = b2t.727 {LB/SEC)

. ANGLE OF ATTACK = = = = = = = = = = = = = 5,40436 {DEGREES)
WING HALF ANGLE~ = = = = = = = = = = - = -, =,700000 (DEGREES)
JINLET MEDGE ANGLE= = = = = « = = = « = =« = 6.,00000 (DEGREES)
SCALING THRUSTY IN FREESTREAM DIRECTION - - 41336.1 [{R:}]

LIFT COMPONENT OF ENGINE FORCES = = = = ~ 3473.85 (Ls)

INLET SPILLAGE DRAG - = = = = = = .= «404232E-10 (LB)
ENGINE INLET AREA = = = = = = = = = = = « 40.767 (SQ. FT)
RAMJET THROTTLE SETTING = = = = = = = - - «996 {NQ UNITS)
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NSEG II --- AIRCRAFT PERFORMANCE PROGRAM

LRC TEST PROALEM NUMBER 3
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM
FOR GIVEN FINAL WEIGHT. IN=FLIGHT ENGINE SCALING

01714777

'eee— NSEG III -

MISSION SEGMENT TAABLE

+81500E+06 6.0103 . 1200.0
6.0000 +»32600C+06 99120,
0. 5.0000 2.0000
+82949E+06 G. 0. -

0. «.0000 0. -

Oe 4.0000 0.

O. - 4.0000 0.

‘% L0000 B«

0. 4e0002 0.

0. 40000 0. ,

Qe 5.0000 0.

0. 4eGOCGO Ce
6.0000 a. -99120.
. 5.0000 12.000
«53000E+06 Q. 0.
3.0000 1.0800 g.

0. 5.0000 1.0000
3.0000 40000 .

0. 1.0000 200.00
3.0000 1.0060 0.

g. S.0000 1.0000
3.0000 1.0000 Q.
7350.0 440060 20.000

6. Q. 1.0000

+50000E-01
‘51000 0

51000

T 51000

51100
51100

51100
51100

51100

‘51160

51100
51100
51100
51100
51010

51210 ¢

51010
51110
51010

51210 0

51010
51210

51210 0

51210

TOTAL RANGE
REQUESTED.

100.00

18.24.31.

" NN . } . RN
BNRNE QNS e H W NP

-
-~

Lot d
NN

cxeoanneaaxan.égeédbﬁpa_:

PAGE 7?7

1111114342
1111111141
1131410144
1111114111
1111111111

1142144941
S f114141112

1111111114

C1311184111
S 1134114148
1111142111

1111111113
1111111111
1111111218
1111113111
1111111241
1111111211
1111111151
1111411212
1111121111
1111111121
1111118311
1111111111
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NSEG II -=~

DUMPRG

SEG L1]
3 «8150E+06
2 «8150€+06
3 «8134E+06
4 «8295E+06
5 «8246E+06
6 «8231E+06
7 «B8166E+06
8 «8120FE+06
9 «7919E+06
10 «7775E+406
11 «7360E+06
12 «7333E+06
13 «7333E+06
14 «7337E+406
15 +S5300E+06
16 «5268E+06
17 «5229E+06
18 «5175E+06
19 +S5026E406
20 «4997E+06
el «4958E+06
22 «4954E+06
23 -0.

24 0.

160

Qe
8.
50.00
50,00
3000.
5000.
«2150E+05
«2900€E+05
+4050E+05
«5297E+05
«8799E+05
«9912E+405
«9912€+05
«9912E+05
«9912E+05
«2000E+05
«2000E+05
«4S00E+DS
«4500E+05
«2000E+0S
«2000E+05
50.00
=-0.
=0

AM
«2000
= 2000
«2064
« 2064
«5000
+6600
+8000
. 9500
1.500
24600
5.950
5.990
5.990
5.990
5.091
«8600
+8000
. 8000
«8000
8000
8000
.2000

-0.
-0

AIRCRAFY PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER 3
ITERATE YO FIND INITIAL HWEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT,

«8333E-01
0.
«2221E-01
«6495E-02
«3577€-01
«2533E~01
«1082
«4420E-01
«1376
+1302€E-01
C.
0.
1.852
4B74
«8333E-01
.6828E-01
4362
«1619
«8333€E-01
.1824
-0.
-0.

«2013€+05
«1440E+DS
+4151E¢05
2657,
2657.
2664,
«2037E+06
3160
3959,
5386.
«1492E+05
2873.
3921.
366.6

=0.

-0

01/14/77

NSE

6 III

18.24.3%.

IN-FLIGHT ENGINE SCALING REQUESTED.

RANGE

ba714
2,303
15.61
13.35
74.37
49.75
360.7
45,43
8.

6000.
439.3

31.28
200.0
69.56

52.10
“0e
-0.

XNZ22
1..000
1. 000
1.000
1.000
1.000
1.000
1.000
1.9000
1.000
1. 000
1.000
1. 000
1.000
1.000
1.000
1.000
1.000
1.000
1. 000
1.000
1.000
1.00¢0

-0.
-0.

EL10 E11

0. 0.
=0 8.
-0 0.
-0 0.
-0. 0.
-0. 0.
~0. 0.
-0. 0.
~0. 0.
-0. Ge
-0 0.
-0. 0.
=G 0.

1. 0.
-0. 0.
“0e 0.
-0. 0.
-0. 0.
-0 0.
-0 0.
-0, 0.
~Q. 0.

2. -0.
-0, -0.

OPTION
X

21
17
13

L nN

-
NN NP N e

PAGE

78



NSEG II ~=- AIRCRAFT PERFORMANCE PROGRAM 01744777 18.24.33. PAGE 79

LRC TEST PROBLEM NUMBER 3 <—-~-~= NSEG III
ITERATE TO FIND INITIAL HEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY
RANGE WEIGHT FUEL ALTITUDE MACH NO. vV (KNOTS) GAM70D NET THRUST SFC

TIME ‘

0.000 Q. 829487, 0. 50 «206 136. 3.91 303110.0 «73103
«151 « 35536 828928, 559.2 197. «221 . 146. he32 304305.7 72744
«268 +64618 § 828496, '990.5 345, 236 156. 5.03 306717.0 « 72117
«366 + 90825 828136, 1351. 492. «250 165, 5454 308278.0 «T4713
« 452 1.1491 827822, 1665, 640. »265 175. 5.90 309282.2 « 73457
+529 1.3781 827538, 1949, 788, =280 184, 6.15 309921.6 +71302
<599 1.5997 827278, 2239. 935. «290 194, 6.31 310324.3 «71217
«665 1.8167 827035, 2452, 1082. «309 204, [P} 310547.1 «71187
727 2.0314 826806. 2681. 1239. 324 213, 6. 46 310628.6 «71201
- 787 2.2452 826587. 2900. 1377. «339 223. 22 ¥4 310690.4 «71239
«843 2.4590 826378 3109. 15265, +353 232. 6.46 310735.0 « 71297
898 2.6737 826176. 3311. 1672. 368 242. 6.43 310784.0 «71368
«951 2.8898 825980, 3507. 1820. «383 251, 6438 310853.1 « 71449

1.002 3.1078 825790. 3697. 1967. «397 261. 6032 310953.4 «71538

1.052 J.3281 825604. 3603. 2115. . o412 270. 6.25 311095.5 «71631

1.101 3.5511 825422, 4065. 2262. 427 280, 6.17 311282.9 «71728

1.149 3.7769 825243, 4244, 2410. ohtsl 289. 6409 311519.7 .71 827

1.196 .0059 825068 . 4419, 2557, «456 299. 6.00 311819.5 «71927

1.242 4.2382 824895, 4592, 2705. 471 308. S.92 312175.9 «72018

1.288 G741 824724, 4762. 2852, <485 318, S.83 312586.1 «72217

1.333 4.7136 824556, 4931%. 3000. «500 327. $.78 313054.2 «72245

75. ¥w®ser XCLECT END OPTION 1 veerex
WT = «82456E+06 H = 3000.0 AN = 50000
TIME = «83333€E-01 RANGE = 0. FUEL = 265741

CRE FEE FEE FEE HEE HRE R EE REE FEE AR EE BEE RS HRE AR RRE REE PR AEE REE PR HHE FRE HEE BEE O FEE REE LR REN ¥

CUMULATIVE CPU TIME = 103.93 - CPU TIME USED IN PREVIOUS TASK = 1.1140
RGSAVE
ITz WT H AM TAC+++ FUEL RUN+++ XNZZ E1Q E11 OPTION
L3 8 +8246E+06, 3000. «5000 «2221E~01 4931. 4o 714 1.000 -0. 0. 1
UNPACK S1 51100 5 1 1 0 0. 1
60000 500G.0 0. 4.0000 0. 51100 0. 1 0. 1111111111
o
-,
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NSEG II === AIRCRAFT PERFORMANCE PROGRAM . . . . 01/34/77 18.24.35. PAGE 8L
L LRC TEST PROBLEM NUMBER,3. ----- NSEG I1I
ITEPATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

. o .LINEAR MACH ALTITUGE CLIMB PATH HISTORY
TINE. RANGE . = WEIGHT FUEL ALTITUDE  MAGH NO. Vv (KNOTS)  GAW7D NET THRUST SFC

0.000 0. . 824556, 0. .~ 3000. . 500 327. 8.57 313076.3 «722190
«020 «10919. 824480, 75.94 . 3100. «505 330. 8.54 312818.2 -7?233
o040 «21898 824404, 151.5 3200. «510 333. 8.50 31256642 «72257
060 «32938 824329, 226.8 3300. 515 337. B8.45 312323.3 «72280
«080 «44038 824254, 301.7 3400, 520 340, 8.4l 312089.5 72303
»100 «55199 826180, 376.2 3500, 525 343, 8.36 311864.8 -?2325
120 66422 824105, 450.5 3608, « 530 346, ) 8.31 311649.2 e 72347
«139 «777€C7. 824031, 52445 3700. ) 535 349. 8.27 31144642.6 «72369
+159 +899054 823958, 598.1 3800. «540 3s52. 8.22 311245.0 «72390
«179 1.0046 - 823886, 671.5 3900. «545 355+ 8.18 311037.4 -7?&12
«198 1.119% 823611, T4t .7 4000. +550 359. 8.13 310829.1 {72k3k
«217 1.2348 823738, 817.5 4100. «555 362. 8.09 3106412 « 72455

. 2237 1.3508 823666 890.1 4200, «560 3€S. 8.05 310462.3 «72475
«256 1.4675 823593, 96245 ~ 4300, «565 JEB. 8.00 310292.5 72495

. #275 1.5848 823521. 1035. 4400- 5780 37. 7.96 310131.7 « 72515
«295 1.7028 823449, 1107. 4500. 575 374, 7.91 309979.8 -72534
.315 1.8215 823378, 1178. 4600, =580 377. 7.87 309836.9 72553

. #333 1.9408 823306, 1250. 4700, «585 380. . 7.83 309702.9 «72571
352 2.0608 823235, 13214, 4800, . «590 384, 7.79 309577.7 -725’9
«371 2010814 823164, 1392. 4900. +595 387. ] Te76 3DQB§1.3 772606
390 243027 823093, 1463. 5000. 600 390. 7.72 309353.7 «72623

76, wessxx XCLECT END OPTION 1 vrvres
HT = «82309E+06 H = 5000.0 AM = 60000
TIME = 10555 RANGE = 4e7136 FUEL = ¥931.0

FEE FEE FEE L HEE FEH R EE BEE BEE B E R AR R FEE O HEE RS HEE HEE PR HEE BRE HEE HEE R R HEE FEE FEE R b

CUMULATIVE CPU TIME =  105.67 CPU TIME USED IN PREVIOUS TASK =  1.1440
RGSAVE )
IT2 WT H AM TAC+++ FUEL RUN#+++ XNZZ E10 E11 OPTION
51 .8231E¢06 5000. +6000 «6495E=-02 1463, 2.303 1.000 -0. 0. 1
UNPACK 61 51100 s 1 1 (] 0. 1
.80000 21500. Ce 4,0000 0. 51100 ©. 1 0. 1111111111
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NSEG II -~- AIRCRAFT PERFORMANCE PROGRAM

TIME

0.000
<092
.186
.280
.376
73
572
672
774
877
" .982
1.089
1.197
1.308
1.421
1.536
1.653
1.772
1.894
2,019

24146

77, ®¥*v¥% XCLECT END

LRC TEST PROBLEM NUMBER 3

01714777

NSEG II1I

18.24.38.

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

RANGE WEIGHT FUEL
0. 823693. 6.
58745 822751.  341.8
1.1914 822412, 681.2
1.8122 822075.  1018.
2.4505 821740, 1353,
3.1069 B21407. 1687,
3.7817 s21075. 2018,
4ot 758 820746,  2347.
5.1894 820418.  2675.
5.9234 820092.  3001.
6.6785 s19767.  3326.
7.4559 81964k, 3643,
8.2567 819121.  3972.
9.0814 818799, 4294
9.9311 818478. 4615,
10.807 B18158. 4935,
11.709 817838, 5255,
12,660 817519.  557h.
13.601 817199.  589.
14.591 816880 . 6213.
15.616 816561.  6532.
OPTION 1 ®seess
WT = .81656E406 H
TINE = .11204 R

ALTITUDE

ANGE =

2T NIRRT Y A XIS EE ST AR T I R AL R 12 BE X L N 2 L 2 & 4 4

CUMULATIVE CPU TIME = 106.24
RGSAVE
1Tz WT H
61 «8166E+06 «2150E+05 « 8000
UNPACK 7% 51100
«954C00 29000. 0.

5000.
5825,
6650,
7475.
8300,
9125,
9950,
10775,
11600,
12425,
13250,
14375,
14900,
15725,
16550,
17375,
18200.
19025,
19850,

" 20675.

21500.

215040.
7.0163

EHE FEE EHE FRE A HEE HEE AL FEE FEE R R

MACH

NO. V (KNOTS)  GAM?D
<600 390, '13.01
610 395. 12.83
620 #00. ‘12,50
«630 406 ‘12416
2640 11, 11.84
«650 416, 11.52
<660 421 ‘11,22
«670 426, 10.91
.680 431, 10.62
+690 4360 10.33
700 441, 10.04
o710 446, 9.76
o720 451, 9.48
.730 456. 9.21
-740 461, 8.94
«750 465. 8.68
«760 w70, 8.42
o770 475. 8.17
«780 479, " 7.92
.790 won, 7.68
.800 488, 7.56
AM .80000
FUEL 1462.8

CPU TIME USED IN PREVIOUS TASK =

AM TAC+++
»3577E-01

1
4.0000 0.

FUE
6532.

RUN¢+¢+
15.61

0.
51100 0.

1.1700

1.000

XNZZ

£10
<0,

. IN=FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
309352.5
303659.2
298180.4
292650.5
287265.9
281982.1
276721.3
271639.2
266592.7
261649.0
256653.3
251671.5
246810.%
2642001.3
23728446
232603.0
227999.4
223465.6
219040.3
21470643

210322.5

E11 OPTION
1

PAGE 81

SFC
. 72623
«72530
« 72430
.72335
«72235
«72131
72028
«71918

471808
-71694
«T71605
«T1529
71467
« 71364
71278
.71192
«71104
«71013
-70917
70817
70717

44 FEE FEE A b

1111811111
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NSEG II —-- AIRCRAFT PERFORMANCE PROGRAM 01714777 | .18.24.40,. . PAGE 82
LRC TEST PROBLEM NUMBER 3 =—=—- NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTEOD.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WEIGHT FUEL ALTITUDE MACH NO. V (KNOTS) GAM7D NET THRUST SFC
0.000 0. 816561 . 0. 21500. . <800 488, ) 7.10 210318.7 -.70719
«061 _-5951? . 816373. ) _167.9 21875, «807 492. ) 7.16 2317?6-6 « 84772
Tel21 «98220 816179, 382.4 22250. «815 496. 7.13 23G226.0 «84589
«181 1.4821 815983, = 578.5 22625, «822 500. 6.94 228648.5 « 84406
o243 1.9953 815784, 77645 23090. «830 503. 6.76 227100.0 «8k219
306 2;5225 815584, 9766 23375. 837 507, 6.58 225580.5 « 86028
«371 3.0643 815382. 1179. 23750, «845 511. 6e k0 22402440 « 830841
<436 3.6218 815178, 1383. 24125, «852 515, 6.22 222u467.2 =« 83655
«503 401955 814971. 1598. 24500. «860 518. 6405 220937.7 « 83465
«572 Le7864 81k761. 1800. 24875, «867 522. 5.87 219441 . 4 «83271
«642 543954 814549, 2012. 25250. «875 526 5.70 217936.9 «83081
o718 60233 814333, 2228, 25625, «882 529. 5.52 216457 .4 «32887
« 787 6.6712 814115, 2446, 26000, 890 533. 5.35 215005.4 « 82691
<862 7.3401 813892, 2669, 26375, «897 537, S.17 213561.5 « 82492
- 940 8.0361 813665. 2896. 26750, «905 S540. 4.92 212073.1 » 82296
1.022 8.7742 813428, 3133. 27125. «912 Shlhe 4. 63 2106136 «82195
1.109 9.5612 813179, 3382. 275040. «920 548, 4.33 209181.1 81892
1.201 10. 404 812917, 3644, 2787S. «927 5%1. 4.0k 207749.7  «81689
1.300 11.309 812639, 3922. 28250« «935 555, 3.75 206313.9 « 81489
L.405 12.288 812344, 64217, 28625, « 942 558, 3.46 204904.5 - 81285
1.520 13.352 812¢29. 4532, 29000. «950 562, 3.32 203521.6 ) « 81079
78. w¥v¥¥%®¥ XCLECT END OPTION 1 wreenr
WT = «812G3E+06 H = 29000. AM = + 95000
TINE = 214781 RANGE = 22.630 FUEL = 653241

SHE AEF FHE HEE REE AEE R FEE R R E A AEE FEE FEE REE BRE AR E BT HEE R HEE EEE R EE BEE HEE HEE HEE L R

CUMULATIVE CPU TIME = 107 .43 CPU TIME USED IN PREVIOUS TASK = 1.1860
RGSAVE
1712 L4 H AM TACH+++ FUEL RUN++¢ XNZZ €10 E11 OPTION
71 «8120E+06 «2900E+0S « 9500 «2533E~-01 4532, 13.35 1.000 -0. C. 1
UNPACK 81 51100 5 1 1 0 0. 1
1.5000 40500 0. 4.0000 0. 51100 0. 1 0. 1111111111

164




TIME RANGE HEIGHT FUEL ALTITUDE MACH NO. V (KNOTS) GAM7TD NET THRUSY

0.000 g. » 812029. 0. 29000. «950 562. 1.87 203521.2
«306 2.9013 811183, Bhbole 2957S. 977 577. 1.70 205877.0

" 667 6e4132 810172, 1857. 30150. 1.005 592, 1o bk 207667.2

T 1.073 10,466 809028. 3009. 30725, 1.032 606. 1.27 206478.5
1.511 14e 49 807760. 4269, 31300. 1.060 621. 1.15 205549.3
1.985 19.905 806382, S647. 31875. 1.087 635. 1.13 204896.3
2.422 24.585 805091. 6938. 32450, 1.115 650. 1.16 208721.2
2845 29.216 803824, 8205, 33025. 1e142 66k, 1.19 204918.3
3.246 33.700 802608, %21, 33600. 1.170 678. 1.25 202487.2
3.616 37.919 801473, «1056E+05 34175, 1.197 692, 1.30 200793.7
3.968 42.023 800376, «116SE+05 34750, 1.225 706. 1.3 199741.2
4,321 46.222 799262« «1277€+05 35325. 1.252 720. 1.28 199095.3
4.672 504473 798141, «1389E+05 35900. 1.280 T34 1.24 198940.1
5.038 54,997 796954 .« +1508€+05 36475, 1.307 T49. 1.34 199360.5
5.328 58.657 795995. «1603E+05 37050. 1.335 765, 1.63 220117.%
5.564 61,696 795200, «1683E+05 37625. 1.362 781. 1.86 227062.2
5.778 64.503 794467 «1756E+05 38200. 1.390 797, 1.99 232959.3
5.97% 67.138 793779. «1825€E+05 38775. 1.0417 813, 2.11 238405.3
6.158 69.650 7931244 «1891E+05 39350. Lo 445 828. 2.20 24346649
6.331 72.058 792496. «1953E+05 3992S. 1.472 Bhi4, 2.30 248434.6
6.494 74,369 791895, «2013E+05 40500. 1.500 860. 2.34 253539.2

79, ¥%%%®» XCLECT END OPTION 1 »evven
NT = +79189€+06 H = 40500. AM = 1.5000
TIME = «17314 RANGE = 35.982 FUEL = 453240

NSEG II -~-- AIRCRAFT PERFORMANCE PROGRAM 01716777 18.24. 400

LRC TEST PROBLEM NUMBER 3 ===== NSEG III
ITERATE TO FINO INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

(IZ 2R LI NN BRI AL A BRI A AR I I L A A L I I AR L A X I A X L A S R L A S BT L R T T A Y A Y Y A YR X Y

CUMULATIVE CPU TIME = 109.10° CPU TIME USED IN PREVIQUS TASK = 1.6760
RGSAVE
1Tz W H AM TAC+#++ FUEL RUN+ ¢+ XN2Z E10 E11
81 «7919E+06 «4050E+0S 1.500 <1082 «2013E+0¢ 74.37 1.000 ~0. 0.
UNPACK 91 51100 5 1 1 0 0. 1
2.6000 52971 . 0. 4.0000 0. 51100 0. 1 0.

PAGE 83

SFC
81879
81125
«81429
« 82956
«84407
«85766
« 85489
«88212
;90557
« 928427
« 94155
« 95697
«97037
«98486
«90987
« 893895
89272
« 808855
«88601
« 88374
«808154

FHE 4E3 HEE FEE 204

OPTION
1

1131211114
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NSEG II === AIRCRAFT PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER 3

01714777

NSEG III

18.24,48.

ITERATE TO FIND INITIAL WEIGHT TQ PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TIME RANGE WEIGHT FUEL ALTITUDE MACH NO. V (KNOTS) GAM70

0.000 g. 791895, Q. .60500- 1.500 860, 1.60

«252 3.6681 790931. 96442 41124, 1.555 891. 1.68

472 6.9978 790037, 1358. 41747, 1.610 923, 1.84
«667 10.051 789202, 2693, 42371, 1.665 954, 2.00

o8k2 12. 874 788414, 3481. 4299%. 1.720 9086, 2.16
1.000 15.500 787668, 4227, 43618, 1.775 1017. 2.32
1.142 17.953 786959, 4936. Gh261, 1.830 1049, 2447
1.272 20.257 766281, 5613, 44865, 1.885 1080, 2.63
1,391 224428 7085633, 6262, 45488, 1.940 11142. 2,78
1.501 244486 785009. 6836, 46112, 1.995 1146, 2.87
1.606 264524 784392, 7503. 46735, 20050 1175, 2.87
1.710 28.584 783765, 8129. 47359, 2.105 1207. 2.64
1.812 30.663 783130, 8765, %7983, 2.160 12338, 2.61
1.913 32.763 782484, 9411. 48606, 24215 1270. 2,77
2.013 34,908 781826, «1007E+05 49230, 2.270 1301. 2.67
2.116 37.162 781147, «1075E+05 49353, 24325 1333. 2453
2.222 39.566 780441 «1145E+05 50477, 20360 1364. 2.40
2.332 42.068 779708. «1219E+05 51100, 2435 139, 2.28
2elelty bh.696 778950, «1294€+05 S1724. 2.490 1427, 224
24552 47.302 778201, +1369E+05 52347, 24545 1459, 2.33
2+652 49.752 777499. «1440E405 52971. 2600 1490, 2.490

80. **ev¥rx XCLECT END OPTICN 1 ¥erxes
L) = «77750E¢06 H = 52971. AM = 246000
TIME = 28137 RANGE = 110.35 FUEL = 20134,

(22 BRI BRI BRI EE S BRI BRI AN I I BRI I BRI S BN X AR T N LY

CUMULATIVE CPU TIME =  111.18 CPU TIME USED IN PREVIQUS TASK = 2.0760

RGSAVE

172 WT H AM TAC+++ FUEL RUN+++ XNZZ

91 «7TTSE+0QE «5297€E+05 2.600 «4820E-01 «1440E+QS 49.75 1.000

UNPACK 101 51100 5 1 1 4 Oe 1
5.9500 87990. 0. 5.0000 0. 51100 0.

166

€10
-0.

FHE 2 HEE PR R EE FEE REE HRE AR Y A A4

1

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
253560.3
269804.8
286546.9
303150.9
32000443
337398.1
356949.3
372727.3
390629.9
407386.8
418200.1
433097.9
447607.3
4621 €402
469582.7
473198.2
476777.1
680786.3
491509.7
502217.9

512580.6

Eit OPTION
0. 1
0.

PAGE . 84

SFC
«88141
«87730
«87263
« 86984
«86712
«86390
+86103
+35834
«85583
«85293
«85024
+84879
84743
< 84534
84262
84092
.83902
+83655
«83524
+83336

«831590

FHE FEE HEE 4L 4

11111142114



NSEG IXI ==~ AIRCRAFT PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER 3

0L/744/77

NSEG III

18.24.51.

ITERATE TO FIND INITIAL WEIGHT YO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

CONSTANT DYNAMIC PRESSURE CLIMB PATH HISTORY

TIME ° RANGE HEIGHT FUEL ALTITUDE MACH NO. V (KNOTS) GANTD

9.000 0. TT7499. 0. 52971. 2.600 1490,

171 4.3073 776287, 12114. 54722, 24695 1545,

«353 9.0966 774998, 2500. 56673. 2.811 1611.

o536 14.059 773757. 3742. 58224, 2.932 1681.

o724 19.493 772501. 49986, $9975. 3.058 1753.

«952 26275 771050, 6448, 61726. 3.190 1828.
1.197 33.084 769545, 7954, 63477, 3.327 1907.
1.460 h2.428 767978, 9520. 65228. 3.470 1989.
1.7514 52.278 766306 «1119E+05 66979. 3.619 2076,
2.069 63.531 764539, «1296E+05 68730, 3.774 2168,
2ellb 76.287 762682. «1482E+05 70480, 3.935 2263,
2.788 90.684 760736, +1676E+05 72231 4103 23€3.
3.190 106.87 758695, «1880E+05 73982, 4.278 2467.
3.625 125.12 756540. 22096E£+05 75733. 4.460 2574.
4.098 145.86 754247, »2325E+05 77484, 4.649 2687,
4.620 169.76 7517 8he «2572€+05 79213S. bo 845 28064,
5.200 197.43 749123, +2838E+05 80986. 5.049 2925.
5.844 229,52 746241, «3126E405 82737. 5.262 3052.
6.559 266.69 743120. «3438E+05 84488, S.482 3104,
7.357 309.94 739722, «3778E+05 86239. S.712 3321.
8.254 360.71 735990. «4151E+05 87990. S.950 3h€h.

81, *e#e*x%¥x XCLECT END OPTION 1 srzse
HT = «73599€E+06 H = 87990. AM = 5.9500
TINE = 32558 RANGE = 160.10 FUEL = 14396,

(22 BRI BRI NI B LI EE IR I BRI LB S LRI S B I S L Y )

(A2 BRI LEEZI LI BRI L2 R X E R L R ]

CUMULATIVE CPU TIME = 112.64 CPU TINE USED IN PREVIOUS TASK = 1.4600

RGSAVE
1Tz L13 H AM TAC+++ FUEL RUN+++ XNZZ E
101 «7360E+06 «8799E+05 5.950 «1376 «4151E+05 360.7 1.000 -
UNPACK 111 51100 5 b i 4 Do 1

5.9900 99120. 0. 40000 C. 51100 0.

3.83
3.63
3.38
3.18
2.73
2.30
2.05
1.80
1.57
1.38
.22
1.08
«96
«85
«Th
« 6l
56
«48
olil
«35

«32

4y

19
0.

IN-FLIGHT ENGINE SCALING REQUESTED.

NET THRUST
512498.5
512777.3
505169.3
485296.5
423360.5
4090890.8
396588.1
383270.8
369283.3
35546046
342969.1
331997.9
321616.8
311091.0
298403.5
28553449
272820.9
261119.1
250284 .5
239185.68

228596.8

*re

Ell

OPTION
0. 1

PAGE

85

SFC
o031b§
« 82940
«82788
«83157
«919938
«91691
« 91517
«91540
..91793
«92185
« 92479
«92865
«93587
«94679
«96100
«97740
«99679
1.0150
1.8339
1.0552
1.0783

244 FEE H2E 4L A

1111111114

167



NSEG II ==~ AIRCRAFT PERFORMANCE PROGRAM

LRC TEST PROBLEM NUMBER .3

01714777 18.24054.

NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

IN-FLIGHT ENGINE SCALING REQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

NET THRUST

TIME RANGE WEIGHT FUEL ALTITqﬁE " MACH NO. VvV (KNOTS) GAM7D
a.000 0. 735930, 0. 87990. 5.950 3464, 3.3 228453.8
«027 1.5843 735878, 111.6 83546, 54952 3466, 3.26 223“86{0"
056 3.2168 735766, 22445 89103, 5.954 3469, 3.16 219559.5
<085 442000 735651, 338.7 89659, 54956 3471, 3.06 215739.1
«115 6.6364 735536 4544 90216. 5.958 34 4. 2.97 212023.8
«146 8.4292 735418, 571.6 90772, 5960 3476, 2.88 208414.0
«178 10.281 735299. 69046 91329, 5.962 3479. 2.78 204897.9
211 12.197 735179. 811.3 91885. 5.964 3481, 2.69 201481.9
+245 14.179 735056, 9341 92442, 5.966 3484, 2.60 198160.5
«281 16.232 734931, 1059. 92998. 5968 3486, 2.51 194931.2
«317 18.361 734804 1186. 93555, 5.970 3489, 2.42 191791 .4
«355 20.571 734674, 1316. u111. 5.972 3491. 2433 188738.9
+395 22.869 734541 1449, 94668. 5.974 3494, 2.24 185771.2
«436 254260 734405. 1586. 95224, 5976 3496. 2.15 182866.1
w479 27.754L 734266, 1725. 957581. 5.978 3499. 2.06 180081.2
«523 30.357 734122, 1868. 96337. 54980 3501, 1.97 177354.5
570 33.080 733975. 2015, 96894, 5.982 3503. 1.88 174763.6
«519 35.935 733823, 2167, 97450, 54984 3506. 1.79 172126.6
«670 38,935 733666, 2324 98007, 5,986 3508. 1.70 169621.2
724 42,094 733503, 26487, 98563, 5.988 3511. 1.62 167185.3
o781 45,432 733333, 2657. 99120. 5990 3513. 1.57 164817.0
82. *¥*¥¥¥ XCLECT END- OPTION 1 vwewex
HT = «73333E+06 H = 99120. AN = 5.9900
TIME = «46315 RANGE = 520.82 FUEL = 41509.

FEE FRE HEE AR E P AEE FAE Y L HRE R P EE

FEE FEE FEE FEE FEE AR E HEE AL FEE AL HEE R

CUMULATIVE CPU TIME = 116.38 CPU TIME USED IN PREVIOUS TASK = 1.7400
RGSAVE
172 W H AM TACH+++ FUEL RUN#+++ XNZZ E1l0 €11 OPTION
111 «7333E406 «9912E+05 5.990 +1302€-01 2657, 45,43 1.000 -G. 0. 1
UNPACK 121 51100 S 1 1 0 Ge 21
S5.0000 ~4000¢C 6.0000 g. -99120. 51100 0. 21 0.
/

168

PAGE 86

SFC
1.0783 -
- 1.0778
1.0774
1.0769
1.0765
1.0761
1.8757
1.0753
1.0749
1.0745
1.0741
1.0737
1.0733
1.0730
1.0726
1.0723
1.0719
1.0716
1.8713
1.0709
1.0706

tEE FEE R HEE HEY

1142118414

k-



RAMJET PERFORMANCE (PER ENGINE) AT SCALING ALTITUDE AND MACH NUMBER

RAMJET GROSS THRUST = = = = = = = = = = = %1492.6
NET THRUST IN FREESTREAM DIRECTION =~ =~ = 41336.1
AIRFLOW RATE = = = = = = = = = = = = = = 420.221
FUELFLOW RATE = = = = = = = = = = = = = = 12.2705
SPECIFIC IMPULSE = = = = = = = = = = = = 3381.50
SCALED FUEL/AIR RATIO (PHI) = = = = = = = 1.000
SCALING ALTITUDE =~ = = = = = = = = = = = 99120.0
SCALING HACH NUMBER = = = = = = = = = = = 6.009
MAXIMUM AIRFLOW RATE = = = = = = = = = = 421.727
ANGLE OF ATTACK = = = = = = = = = = = = = S 40436
HING HALF ANGLE= = = = = = = = = = = « « =« ~,700000
INLET WEDGE ANGLE~ = = = = = = « = =« = = - 6,00000
SCALING THRUST IN FREESTREAM DIRECTION - - 41336.1
LIFT COMPONENT OF ENGINE FORCES - = -~ = = 3473.85
INLET SPILLAGE DRAG = = = = = = = = = = = «40L232E-10
ENGINE INLET AREA = = = = « = = = = = ~ = 40.767

RAMJET THROTTLE SETTING - = = + =~ = = = = +996

s

(LB)
(LB/SEC)
(LB/SEC)
(SEC)

(NO UNITS)
(FEET)

(NO UNITS)
(LB/SEC)
(DEGREES)
(DEGREES)
(DEGREES)
ws)

(Le)

[{N:})

(SQ. FT)
{NO UNITS)
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NSEG II --- AIRCRAFT PERFORMANGE PROGRAM

LRC TEST PROBLEM NUMBER 3

01714777

NSEG III

18.25.09.

ITERATE TO FINO INITIAL MEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVER FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY

LINE

THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/DRAG

CLIMB PATH HISTORY

TIME RANGE WE IGHT FUEL ALTITUDE MACH NO. ¥V (KNOTS) GAM7D
0.000 [ 530000, 0. 99120.. 5.092 2987. 8.11
«378 18.191 529993, 6.799 114879, 4785 2836, 374
o713 33.811 529948, 11.52 113829. . 4.637 2746, ~e66
1.064 49.576 529984, 16440 112684, Ge kB85 26544 =71
1.432 .65.586 529979, 21.48 111431, 4o 328 2559. ~2423
1.819 81.842 529973, 27.138 104999, 4,219 2484, =3.50
2.273 100.33 529965, 34.87 93567, 4105 2497, ~3.16
2.777 120.21 $29955. 44,93 92134, 3.9086 2327. -3.03
3.304 140.26 529942, 57.61 as702. 3.862 2245, -3.11
3.820 159.20 529927. 72.90 79270, 3.730 2159. 1.76
bells6 1680.48 529912, 87.82 492, 3.331 1947, 1.53
5.125 202.00 £29899. 100.9 86147, 3.198 1860, ~3.66
5.832 223.37 529881, 118.7 77803, 3.057 1767. -2k
6.532 242.89 529859. 141.0 84411, 24695 1565, 2e14
7,288 261447 529843, 15647 86578. 2356 1370. «13
8.305 2083.08 529829, 170.5 84650. 2.036 1182, -3.13
9.536 306.24 529812, 187.6 71264, 1.885 1085. ~hel7
10.927 329.29 529790. 209.6 64142, 1.575 903. -3.91
12,390 349.20 529769. 231.3 53737, 1.265 725, ~44.15
14,855 372.75 529740, 26042 45245, 770 441, ~ie 33
20.392 409.87 529657, 343.1 24470 «621 375. -3.35
240436 439.18 526841 . 3159, 20000, «800 491, =1.44
86, *¥¥res XCLECT END OPTION 1 re¥res
L1 = «52684LE¢06 H = 20000, AM = «80000
TIME = 243255 RANGE = 6557.8 FUEL = »20333E+06

F4F FEE FEE AL FEE FEE AEE PEL R R L AL HRE 4

(SE BRI AR I BRI NI BN I BRI BRI R R L E B2 L ]

CUMULATIVE CPU TIME = 121,69 CPU TIME USED IN PREVIOUS TASK =  6.9560

RGSAVE

172 L1 H AM TAC+++ FUEL RUN++e¢ XN2Z €10

151  .5268€¢06 L200GE+05 .8000 4073 3159. 439.2 1.000 -0.

UNPACK 161 51010 1 0 10 19. 17

0. 0. 0. 5.3000 1.3600 51010 2.0000 1
170

NET THRUST
-11314.70
-11701.190
=12475.63
-12132.19
-11557.62
=11056.66
~10270.87
-9870.092
~9862.376
-10187.20
~8374,485
=-9225.355
=9594.,547
-7454,857
-7128.527
-8233.805
-10570.17
~13415.,25
-27302.09

712.8747

1570.306

61792.84

++4

El1

OPTION
0. 1

7 0.

PAGE (14

SFC
-«11934
-.71330E-01
-.67053E-01
-« 684k TE~01
-.70894E-01
-+ 85590€-01
-.10705
-.13255
-+16151
-.19382
~.11999
-.16172
-.18070
-.21536
-.13580
-+82955€-01
-.93€356-01
-.66502E-01
-.32530€-01

80106

83111

76934

44 4 H4E HEE

1111111111



NSEG II =—~- AIRCRAFT PERFORMANCE PROGRAM . ) . 01/714/77 18.25.11. PAGE as
'LRC TEST PROBLEM NUMBER 3 ====- NSEG ITI

ITERATE TO FIND INITVIAL WEIGHT TO PROVIOE 73580 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REOQUESTED.

LINEAR MACH ALTITUDE CLIMB PATH HISTORY

TINE RANGE WEIGHT FUEL ' ALTITUDE MACH NO. _ V_(KNOTS)  GAM?D NET THRUST SFC
9.000 0. s22881. 0. 20000, .800 491, 19,06 221255.2 .7089¢
077 «59493 - - 522684, 197.2 21258, ".800 489, ‘18460 212221.0 : «T0724
158 1.2222 522485, 395,.8 22500, «800 486 17.69 20317046 - . 70561
2uk 1.8850 522285, 59643 23750. «800 [N.TY © 16478 194422.8 «70397
' «33% 2.5865 - 522082, 798.8 25900, «800 481, 15.90 185878.56 70260
32 343299 521877. 1004. 26250, <800 479, 15.03 177695.8 70077
T .53 4.1192° 521670, 1211, 27500, «800 476, 14.18  169691.5 +69324
«643 449590 521459. 1622, 28750, © .800 474, 13.30  161963.0 «63737
761 5.8610 521245, 1637, 3000¢. .800 471, 12.36 153208.4 .69206
.888 6.8391 521026, 1855, 31250, .800 469, 11.40  144821.1 68669
1.028 7.9038 520803, 2078, 32500. .800 4664 10.47 1368234 .68124
1.180 9.0676 520573, 23¢c8. 33750, .800 463, 9.59  129224.7 .67583
1.348 10.362 520337. 2545, 35000, .800 461 8.66 122376.1 «B7175
1.537 11.777 520085, 2796. 36250, +800 459. 7.5t  115755.5 «66800
1.762 13.486 519804. - 3078, 37500, -800 459. 6.48  109013.% +66809
2.016 15,410 519505. 3376, 38750, .800 459, 5,73  102663.2 66820
2.304 17.601 - 519186. 3695, 40000, .800 459. - 5.00 96681, 38 .66831
2.636 20,133 518839, 4062, 41250, «80¢ 459. 4e29 91046451 - 66845
3.027 23.116 518454, 4427, 42500, .800 459, 3.60 85738.25 66860
3.500 26.727 518015. 4866, 43750, .800 459, 2.92  80737.51 .66878
4,097 31.279 517495, 5386, 45000, «800 459, 2.59 76026.28 +66898
88, *swess XCLECT END OPTION 1 vevess
WY = .51749€E¢06 H = 45000. AM = .80600
TIME = 2.8161 RANGE =  6997.0 FUEL =  3959.3

A2 BRI BRI X S L A I A A L AR L A I LT A L L AL A X L AL L L L N L L L L A LA A I S A S L L S B X L L AR L A S A 2

CUMULATIVE CPU TIME =, 122.88 CPU TIME USED IN PREVIOUS TASK = 1.1500

RGSAVE
112 HT H AM TAC+++ FUEL RUN++¢ XNZZ E10 €11 OPTION

171 «5175E+06 «4500E+D5 «8000 «6828E-01 ?366. "31.28 1.000 <G« 0. 1
UNPACK 181 51010 S 1 9 10 10. 7

g. 0. 0. 1.0000 200.3¢0 51010 0. 7 0. 11111111211
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NSEG II --- AIRCRAFT PERFORMANCE PROGRAM 01714777 18.25.2%. PAGE 89
LRC TEST PROBLEM NUMBER 3 ====- NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

SEARCH FOR MACH ALTITUDE POINT ALONG A GONSTANT ENERGY LINE
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/ORAG
CLIMB PATH HISTORY

TIME RANGE HEIGHT FUEL ALTITUDE MNACH NO. VvV (KNOTS) GAM7D NET THRUST SFC

0.0080 0. 502577. 0. 45000. «800 459, ~1.90 739.5932 «80121

« 245 1.8323 502575, 2.402 44631, o764 438, -3.51 729.2391 «79830

o497 3.6530 502572. 4,893 43638, «756 433. -5.09 759.0359 «79763

o755 5.4970 50257C. 7.547 42646, « 747 428, -10.09 790. 4141 « 79668
1.015 - 7.3848 S02567. 10.60 33546. -831 476, -9.88 988.8437 «81158
1.258 9.2935 502563, 13.93 38604, .821 470. “4.58 1030.713 «80843
1.510 11.254 502560 17.48 37662 2811 465. =bobb 1065.495 « 80433
1.773 13.271 562556. 21.28 26719. 800 459, -4435 1101.411 »80013
2.04L5 15.332 502552 25.35 35777, «789 453, -4e31 1138.687 80064
2.320 17.388 5025u8. 29.60 34835, «775 La7, 4. 31 1172.742 «80314
2599 19.447 502543, 34.05 33893, o761 LY Y =4.30 1206.904 80573
2.883 21.510 502539. 38.72 32950. «748 435, -4.29 1242.250 -80824
3.171 23.577 $02534. 43.62 32008, « 734 428. -4.28 1278.543 81070
3464 25.647 5025284 48.76 31066. «720 L22. -4.28 1315.597 81337
3.762 27.721 502523, 54.17 30124, «706 416. -4,27 1355.676 - 81647
4.065 29.799 502517. 59.86 29182. «692 409. -4.26 1396.588 « 81954
4a374 31.881 582511. 65,85 28239, «678 402. -4.25 1438.112 - 82258
4,689 33.9%68 502505 T2.15 27297, «B664 396. 4,24 1480.93% « 82555
5.009 36.058 502498, 78.80 26355, «650 389. -4.23 1525.249 « 82843
5.337 38.153 502491, 85.80 25413, «636 382, ~4.23 1570.178 «83129
5.671 40.253 502484, 93.19 24470, «621 375. -2.83 1616.374 « 83408
9e71he 69.559 499705, 2873, 20000, 800 491. ~lotb 60326.96 «78065

90. **¥»¥% XCLECT ENO OPTION 1 ¥reesy
L1} = +49970E+06 H = 20000. AM = 80000
TIME B 3.32086 RANGE = 7228.3 FUEL = 14918.

Y N Y o I R T X i X R X T T R L L L AR L A A AR ST BRI N S S T N 22

CUMULATIVE CPU TIME = 127.91 CPU TIME USED IN PREVIOUS TASK = 4.7360
RGSAVE
112 HT H amM TAC#+++ FUEL RUN+++ XNZZ E10 E11 OPTION
‘191 «4997E+ 06 «2G0GE+0S . 8000 «1619 2873, 69.56 1.000 =0. 0. 1
UNPACK ({15} 51010 S 1 0 10 1¢. 17
0. 0. 0. 5.0000 1.0000 51013 2.0000 17 ¢. 11111111211

172



NSEG II =--~ AIRCRAFT PERFORMANCE PROGRAM 017146777 ’ 18.25.31. PAGE -1
LRC TEST PROBLEM NUMBER 3 ==-=- NSEG III .
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED,
SEARCH FOR MACH ALTITUDE POINT ALONG A CONSTANT ENERGY LINE
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS MAXIMUM LIFT/DRAG

CLIMB PATH HISTORY

TIME . RANGE HE IGHT FUEL. ALTITUDE MACH NO, V (KNOTS)  GAH7D NET THRUST SFC
0.000 o, 495784, 0. 20000. .800 491, 13.83  2149.716 . 84889
«309  2,1913 495775, 84433 23280, +603 365, 4,82 1718.297 « 84069
«755 4.8606 495765, 19.07 22089. .585 356. -4,19  1739.287 «84063
1.213 7.5376 495753, 30,46 20898, - 4566 3u6, ~4,18  1795.547 84142
1.687 10,222 495741, 42,56 19708, o547 336. -4.17  1853.176 « 86207
2.176 12.913 495728, 55.49 18517, .528 326. -4.16  1913.537 . 84250
2.682 15,611 495715, 69.32 17326, .508 315. ~4e15  1375.411 <84283
3.207 18.312 495700, 84412 16136, 488 “3dne ~4.15  2039.267 «84302
3.752 21.013 495684 . 99,98 14345, 467 293, ~5.56  2104.766 .84309
%.292 23.714 495667 11646 12935, «494 312, -5.43  2272.673 «84764
4.828 26.435 495650 . 134.1 11815, o471 298, -4,03  2336.300 «84709
_ 5.390 29.168 495631, 152.9 10598. 452 288. -4,36  2411.811 «84723
5.971 31.910 495611. 173.1 9275, <439 281, -4.60 2501.902 .847838
64566 34.660 495589, 194.5 7914, «429 275, -4.61 2599.763 «84865
74175 37.418 495567 217.4 6573, o417 269, -4.60 2698,277 « 84920
7.800 40.184 495542, 2u1.7 5209, <406 2¢€u. -4.63 2802.371 84991
Bobb1 42,959 495516, 267.6 3847, .396 258, -4.61  2907.810 _____ .85099
9.098 45,743 495489, 295.2 2485, .385 252, -4.62  3013.322 «85264
9.771 48,537 495459, 3264.6 1108S. 375 247. -4.10  3125.864 +85436
16.480 51.329 495427, 356.5 50. . 362 226. -1.78  3198.471 .85234
10.711 51,716 495417, 366.6 50, .200 132, 0.00 1616.374 .83608
92. ®*rs¥¥ XCLECT END OPTION 1 ®¥ssaex
Wr = L49542E406 H = 50.000 A = .20000
TIME =  3.5658 RANGE =  7297.8 FUEL =  3920.7

FhE FHE FEE FEE FEE FEE R EE A EE FEE EEE HEE PR FEE HEE R REE EEE RRE L PR BEE FEE SRR HEE REE FEE REE HEE 20 e

CUHULATIVE CPU TIME = 132.81 CPU TIME USED IN PREVIOUS TASK = 448560
RGSAVE
1712 WT H AM TAC+++ FUEL RUN# ¢+ XNZZ E10 Ei11 OPTION
21t 2 495LE+Q6 50.00 2000 «1824 36646 52.10 1.000 -0. 0. i
UNPACK 221 512160 S 1 2 10 10. 22
1.0000 2.0000 7350.0 4.0000 20.000 51210 0. 22 2.0000 11111113112
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NSEG II =-- AIRGRAFT PERFORHANCE PROGRAM 01716777 18.25.32. PACE . o1
L "'LRC TEST PROBLEM NUMBER 3 ==--- NSEG III L ' '

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

INPUT TO LANDING CALCULATIONS

WING REFERENGE AREA (SF) SREF =  14724.00
FLAT PLATE AREA OF GEAR (SF) SPLG =  200.0080
FLAT PLATE DRAG COEFF OF GEAR COPLG = 5000000
GROUND ROLL BOBY ANGLE {DEG) . AG, =  ,2500000
MAXIMUM GROUND ROTATION ANGLE (DEG) ~ - AMAXG =  20.00000
WING INCIDENCE (DEG) : WINCIO= -.7000000 _ o
THEORETICAL WING ASPECT RATIO L ARTHEO=  2.000000 )
WING LEADING EDGE SWEEP ANGLE (DEG) ~ ° WSLEFC=  60.00000 : ‘
TOTAL LIFT LIFT CURVE SLOPE (PER DEG) CLATOT=  .5115000E-01
LIFT COEF AT ZERO ANGLE GF ATTACK CL8 = 0.
WING TAPER RATIO : 'TRATIO=  .2000000
INOUCED DRAG FACTOR OFK =  ,1890000
GROUND ROLL FRICTION COEFFICIENT GRNDFL= . 3500000
DRAG COEFF AT ZERO LIFT €00 = .8600000E-02
WEIGHT AT START OF LANDING (LB) HL = 495417.4
MAXIHUM GROUND ROLL (FT) IGNORED, IF ZERO XMAXG =  7500.000
FLAP SPAN TO EXPOSED WING SPAN RATIO BFOBEX= 6600000
FLAPOEFLECTION (DEG? FLAPDL=  45.00000
AVERAGE FLAP CHORD TO WING CHORD RATIO CFOCAV= 1500000 '
FLAT PLATE AREA OF DRAG CHUTE (SF) SPCHUT= ©,
FLAT PLATE DRAG COEFF OF CHUTE CDPCHT= 0.
LANDING THRUST (LB) FNL = 0.
OUTPUT FROM LANDING CALGULATIONS
MAXIMUM WING LIFT COEFFICIENT CLMAX = 1.104521
MAXIMUM WING PLUS FLAP LIFT COEFFICIENT CLHAXF=  1,415533
FLAP LIFT COEFFICIENT INCREMENT DELCLF=  .3110118
TOUCHOOWN WING PLUS FLAT LIFT COEFFICIENT CLTDF =  .8582183
TOUCHDOWN BOOY ANGLE (DEG) ATD = 1.169230
TOUCHDOWN WING LIFT COEFFICIENT CLTD =  18.85252
TOUCHDOWN SPEED (KNOTS) VID = 92.05343
SPEED AT OBSTACLE (KNOTS) VS0 =  101.2588
LIFT COEFFICIENT AT OBSTACLE CLSC = 9657861
DRAG COEFFICIENT AT O8STACLE CDS0 =  .1349093
DRAG COEFFICIENT AT TOUCHDOWN COTD =  .2050446
ORAG COEFFICIENT OF LANDING GEAR COLE =  ,6791633E-02
DRAG COEFFICIENT DURING GROUND ROLL COG =  .1549129E-01
AIR DISTANCE (FT) XAIR =  802.9959
RATE OF SINK AT OBSTACLE (FPS) ROS =  23.90459 e
FLIGHT PATH ANGLE AT OBSTACLE (DEG) GAMSG =  8,02903%
GROUND ROLL DISTANCE (FT) X6 = 1044,587
POWER OFF STALL SPEED (KNOTS) VSTAL =  83,66234
GROUND ROLL LIFT COEFIIGCIENT CLG = -.2296236E-01
DRAG COEFFICIENT OF THE CHUTE COCHUT= 9,
94, *xr¥es XCLECT END  OPTION 17 *=ssws
uT = J49542E+06 H = 50.000 AM = .20000
TIME =  3.7u82 RANGE =  7349.9 FUEL = 366,56

LZ AR R L R L R L R L A I A L I AR S A L A L A L R L L A X BRI I L AR R L L IS BRI BT AR I A I I A T T T T T T X 2 Y T

CUMULATIVE CPU TIME = 132.91 CPU TIME USED IN PREVIOUS TASK =  .78000E-0%
RGSAVE.

112 Wr H AM TAC+++ FUEL RUN®+& XNZZ €10 E11 OPTION
231 .4954E+(6  50.00 «2008 0. 0. 0. 1.000 ~0. . 17
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NSEG II -=-- AIRCRAFT PERFORMANCE PROGRAM

DUMPRG

SEG WY
1 «8150E+06
2 «8150E+06
3 «8134E+06
& «8295E+06
5 «8246E+ D6
6 «8231E+06
7 «8166E+06
8 " .8120E+06
9 «7919E+06
10 «7775E+06
11 «7360E+06
12 «7333E+06
13 «7333E+06
16 «7333E+06
15 «5300€E+06
16 «5268E+06

t 17 +5229E+06
18 «517S5E+06
19 «5026E+06
20 «49987E+06
21 +4958E+06
22 «4954E¢06
23 «4954E+ (6
24 «4954E+06

n.
0.
50.00
50,00
3000,
5000.
«2150€405
«2900E+05
«4DS0E+GS
«5297E405
<8799E+05
<9912E+05
«9912E+05
<9912E+05
«9912E+05
«200GE+05
«2000E+05
<4SUGE+OS
«4500E+05
«2000E+05
.2000E+05
50.00
50.00
50.0C

AM

. «2000

«2000
«2064
« 2064
50040
«6000
«8000
«9500
1.500

- 2.606
54950

5.990
5.990
5.990
5.092
«800C
+8000
«8000
«8000
«8000
«8000
« 200G
+2000
«2000

LRC TEST PROBLEM NUMBER 3 ~=we-
ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE

FOR GIVEN FINAL WEIGHT.

«8333E-01
L

«2221E-01
«6495E-02

«3577E-01

«2533E~01
«1082
«4420E-01
«1376 ’
»1302€E-01
0.
0.
1.849
<4073
«8333E-C1
«6828E~01
«4362
«1619
«8333E~01
«1824
0.
O.

«2013E+05
" o 1440ECOS

«4151E405
2657,
2657,
2657,
«2033E406
3159,
3959,
5386.
+1492E+05
2873,
3921.
366.6
36646
0.

01/714/77

NSE6 III

18.25. 32,

IN-FLIGHT ENGINE SCALING REQUESTED.

XNZZ
1. 000
1.000
1.008
1.000
1.000
1.008
1. 000
1.000
1. 000
1.000
1.000
1.000
1. 000
1.000

1.000 .

1.000
1.000
1.000
1. 000
1.000
1.000
1. 000
1.000
1.000

E10
0.

E11

OPTION
X

-

- o
BN NE NN R

- N
~N N

PAGE

92
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NSEG II ~=- AIRCRAFT PERFORMANCE PROGRAM 01726277 ©18425.32. PAGE 93

LRC TEST PROBLEM NUMBER 3 ====- NSEG III
ITERATE TO FIND INITIAL WEIGHT TO PROVIOE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED.

MISSION TIME HISTORY PAYLOAD = [ 1}
xsrse ¥ TNCREMENTALY*%¥8nx SEREBENRSTOTALRSSENES SN
HEIGHT MACH ALTITUOE RANGE TIME(HRS} FUEL RANGE TIME (HRS) FUEL . OPTION
813332, «206 50. 9.00 «083 1618, 0. .d! 1618. 17
824556, «500 3000, 4,71 «022 4931, Se 11 6549, 1
823093, «600 5000, 2.30 006 1463, 7. .11 8012, 1
816561 . « 800 21500, 15.61 «036 6532, 23. «15 14544, 1
812029. «950 29000. 13.35 «025 4532, 36. 17 19076. 1
791895. 1.500 40500, T4.37 «108 20134, 110. .28 39210. 1
T77499. 2.600 52971, 49,75 «Ghkt 14396, 160 «33 536086, 1
735990. 5.950 87990, 360.71 «138 41509. S52i. 46 95115. 1
733333. S5.990 99120. 45.43 «013 2657, 566 " .u8  ar772. 1
733333. 5.990 99120. 0.00 0.04Q0 2657. 566. «48 100429, 21
733333. 5.990 9912¢. 0.00 0.000 2657, 5664 «48 103086, 22
530000. S5.092 99120+ 5991.56 1.849 203333, 6558, 2.33 306419. 6
526841 . «800 20000. 439.18 U487 3159. 6997. 273 309579, 1
5228681, «6800 20000, 0.00 -083 3959, 6997. 2.82 313538, 17
517495« -800 45000, 31.28 068 5386, 7028. 2.88 318924, 1
502577. «800 45000. 200.00 «436 14918. 7228. 3.32 333842, 7
499705. «800 20000. 69.56 «162 2873. 7298. 3.48 336715, 1
495417, «200 50. 52.10 «182 367, . T350. 3.66_ 337084, ___ % ___
NSEG II === AIRCRAFT PERFORMANGE PROGRAM 01714777 18.25.37. PAGE 17
LRC TEST PROBLEM NUMBER 3 ~==== NSEG III

ITERATE TO FIND INITIAL WEIGHT TO PROVIDE 7350 NM TOTAL RANGE
FOR GIVEN FINAL WEIGHT. IN~FLIGHT ENGINE SCALING REQUESTED.

END OF FILE READING DATA
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01/14/77 LRC ICOPS INDEPNDT 66000-131K 01/21/75F
18,19.16. ACCT - RATE IS EXCEEOED
18.19.16.6T83099,

18.19.16. LRC COHPUTER COMPLEX
18.19.16.J08+01,200110000,5000. AL916 R
18.19.16.4322 100732 BLOG 1247A CENT
18.19.16 . USER.VAHL, WALTER A 0009

. 18.49.16.10600N 37350

18.19.16.FETCHsA491 6,5 yBINARY » yHISSION.
18,19.21.TIME BG ATTACH

18.20429.TIME ED ATTACH

18.20.29.END FETCH .
18.20.30.0ROPFILyOCNS»Z00OKSsZOUNDS, DAFILE,,SCFILE.
18,20.32.MODEY. . <
18.20.32.MISSION.

18.,25.39.5T0P 77

18.25.39.REHIND (INPUT)
18.25.40.COPYCRIINPUT,DUMMY)

318025041 REWIND (DUMNY)

18,25.43.COPYSBF (DUMMY,0UTPUT)
18.25444 . COPYSBF { INPUT,0UTPUT)
18.25.45.SPPRINT(OUTPUT,3)

18.25.47, 0000676 0/S CALLS

18.25.47.CPU 133.491683 SEC.

18.25.47.PPU 125.886464 SEC.

18.25447.CRU 17 RESOURCE UNITS
18.25.47.KNWH 4. 26 KILOWORD HOURS
20.20.40. GTB83099, 6239 LINES PRINTED. LR27

*U,S, GOVERNMENT PRINTING OFFICE: 1977 - 735-004/35
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